Quantum thermometry by single-qubit dephasing by Razavian, Sholeh et al.
Quantum thermometry by single-qubit dephasing
Sholeh Razavian
Faculty of Physics, Azarbaijan Shahid Madani University, Tabriz, Iran
Claudia Benedetti and Matteo Bina
Quantum Technology Lab, Dipartimento di Fisica, Universita` degli Studi di Milano, I-20133 Milano, Italy
Y. Akbari-Kourbolagh
Faculty of Physics, Azarbaijan Shahid Madani University, Tabriz, Iran
Matteo G. A. Paris
Quantum Technology Lab, Dipartimento di Fisica, Universita` degli Studi di Milano, I-20133 Milano, Italy and
INFN, Sezione di Milano, I-20133 Milano, Italy
(Dated: August 1, 2018)
We address the dephasing dynamics of a qubit as an effective process to estimate the temperature of its
environment. Our scheme is inherently quantum, since it exploits the sensitivity of the qubit to decoherence, and
does not require thermalisation with the system under investigation. We optimise the estimation scheme over
the initial preparation of the qubit, and evaluate the optimal interaction time maximising the quantum Fisher
information for Ohmic environments. We also find explicitly the qubit measurement achieving the Cramer-Rao
bound to precision. Our results show that the conditions for optimal estimation originate from a non trivial
interplay between the dephasing dynamics and the Ohmic structure of the environment. In general, optimal
estimation is neither achieved when the qubit approaches the stationary state, nor for full dephasing.
I. INTRODUCTION
Thermometry is the art of inferring the temperature of a
(large) sample by reading its value on a (smaller) probe. Stan-
dard thermometry is based on the zero-th law of thermody-
namics: the sample is assumed to have a large heat capac-
ity whereas the probe (i.e. the thermometer) has a much
smaller one. They are put in contact, and after a while they
achieve thermalization by exchanging energy. The sample has
not changed its temperature, owing to its large heat capacity,
whereas the thermometer is now at the same temperature of
the sample, which may be measured by the experimenter. In
practice, since the heat capacity of the sample is always finite,
a temperature measurement always implies a disturbance of
the temperature itself. Besides, for any quantum system with
a non-vanishing gap, precise thermometry cannot be achieved
below a certain threshold temperature [1, 2].
Quantum probes, exploited as quantum thermometers, may
offer a different and more effective avenue to thermometry. In
turn, the use of quantum probes and quantum measurements
for thermometry has attracted much attention [3, 4], with co-
herence and interference effect playing a relevant role [1, 5–
9]. Quantum probes offers the possibility of sensing temper-
ature with small disturbance [10, 11], i.e leaving the thermal
system mostly unperturbed. In this framework, single-qubit
probes are perhaps the best choice, being the simplest and
smallest system suitable to extract information from the sam-
ple [12, 13]. Besides, it is of interest to exploit estimation
scheme not based on the zero-th law of thermodynamics, i.e.
on the exchange of energy between the sample and the ther-
mometer [15, 16]. In this paper, we address in details the
dephasing dynamics of a qubit as an effective process to esti-
mate the temperature of its environment. This kind of scheme
is inherently quantum, since it exploits the fragility and the
sensitivity of quantum systems to decoherence, and does not
require thermalisation between the qubit probe and the system
under investigation.
As a matter of fact, the temperature of a quantum system
is not a quantum observable. In other words, in a quantum
setting temperature maintains its thermodynamical meaning,
but it loses its operational definition. In this framework, any
strategy aimed to determine temperature ultimately reduces
to a parameter estimation problem, more precisely to a quan-
tum parameter estimation problem [28]. In turn, the scope of
quantum estimation is to provide an estimate of the unknown
parameter from repeated measurements on the probe. The ex-
perimenter choose a quantum measurements on the probe and
then process data. The choice of an estimator corresponds to
a classical post processing of the outcomes after the measure-
ment, whereas the choice of the measurement is the central
problem of quantum metrology, since different measurements
lead to different precisions.
In order to attack this problem, and to achieve optimal
quantum thermometry, i.e. an estimator with minimum fluc-
tuations, we will use notions and tools from quantum estima-
tion theory. Notice, however, that we are not discussing here
fluctuations of temperature in the thermodynamical sense. As
a matter of fact, the temperature of the sample itself may not
fluctuate [17]. On the other hand, the inferred value of temper-
ature, i.e. the temperature estimate extracted from measure-
ments performed on the qubit, does indeed fluctuate [18, 19].
Concerning the interaction model, we assume that the inter-
action of the qubit with the sample is described by a dephasing
Hamiltonian. The model is in turn exactly solvable [20, 21]
when the environment (i.e. the sample under investigation) is
excited in a thermal state. We let the qubit interact with its en-
vironment, and then we perform a measurement in order to ex-
tract information about the temperature. Our scheme is valid
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2for a generic sample without restriction on its energy spec-
trum. However, for the sake of providing some quantitative
results, we assume an Ohmic spectral density with a generic
ohmicity parameter [22–27]. The interaction time is a free
parameter, which we employ to maximise the qubit quantum
Fisher information, i.e. the information about the temperature
encoded in the state of the qubit as a result of the interaction
with the sample. As we will see, the optimal interaction time
is finite, i.e. the qubit is not required to approach its station-
ary state, nor it corresponds to a full dephasing. Rather, it is
determined by a non trivial interplay between the dephasing
dynamics and the Ohmic structure of the environment.
The paper is structured as follows. In Section II, we briefly
review the tools of local quantum estimation theory (QET),
whereas in Section III we describe in some details our physi-
cal model, and how we exploit QET techniques in our system.
In Section IV we illustrate our results and how to achieve opti-
mal estimation with feasible measurements. Section V closes
the paper with some concluding remarks.
II. QUANTUM PARAMETER ESTIMATION
A parameter estimation scheme is a procedure in which a
quantity of interest, say the parameter T , is not measured
directly, but rather inferred by processing the data from the
measurement of a different observable, say X , which may di-
rectly measured on the system under investigation. We de-
note by p(x|T ) the conditional distribution of the outcomes of
X , when the true value of the parameter is T , and by Tˆ (x),
x = {x1, x2, ..., xM} any estimator, i.e. a function mapping
the M observed data to a value of the parameter. The esti-
mated value of the parameter is the average value of the esti-
mator
T¯ =
∫
dx p(x|T ) Tˆ (x) , (1)
whereas the overall precision of the estimation procedure is
quantified by its variance
Var Tˆ =
∫
dx p(x|T ) [Tˆ (x)− T¯ ]2 . (2)
In both Equations p(x|T ) = ΠMk=1 p(xk|T ) since measure-
ments are performed on repeated preparations of the system
they are thus independent. As a matter of fact, the variance of
any unbiased estimator (i.e. an estimator for which T¯ → T in
the asymptotic limit M  1) for the parameter T is bounded
by Crame´r-Rao theorem, stating that
Var Tˆ ≥ 1
MF (T )
, (3)
where F (T ) is the so-called Fisher information of the mea-
surement of X , which is given by
F (T ) =
∫
dx p(x|T ) [∂T log p(x|T )]2 . (4)
The optimal measurement for the parameter T is the measure-
ment with the largest Fisher information, whereas an efficient
estimator is an estimator saturating the Crame´r-Rao inequal-
ity. The combination of the optimal measurement with an effi-
cient estimator provides an optimal estimation scheme for the
parameter T .
The maximisation over all the possible quantum measure-
ments may be indeed performed. The corresponding Fisher
information is usually referred to as the Quantum Fisher In-
formation (QFI) H(T ). The ultimate precision allowed by
quantum mechanics is thus achieved by an estimator that sat-
urates the Quantum Cramer-Rao bound
Var Tˆ ≥ 1
MH(T )
. (5)
The expression of the QFI can be obtained from the quan-
tum state of the system, in particular, from its eigenstates and
eigenvectors, which contain the dependence on the parameter.
Starting from the diagonal form of the density matrix describ-
ing the state of the system
%T =
∑
n
ρn|φn〉〈φn| , (6)
the QFI is given by
H(T ) =
∑
p
(∂T ρp)
2
ρp
+ 2
∑
n 6=m
(ρn − ρm)2
ρn + ρm
|〈φn|∂Tφm〉|2 .
(7)
Here ∂T is the derivative with respect the parameter T . The
first term in Eq. (7) depends on how the eigenvalues of state
depends on the parameter and it is referred to as the classi-
cal part of QFI, whereas the second term is referred to as the
quantum part, and takes into account the dependence of eigen-
vectors on the parameter of interest.
In order to quantify estimability of a parameter indepen-
dently on its value, one may introduce the signal-to-noise ratio
(SNR) RT = T 2/Var Tˆ , which is larger for better estimators.
Upon using the Quantum Crame´r-Rao inequality we have the
bound
RT ≤ QT ≡ T 2H(T ) , (8)
whereQT is usually referred to as the quantum signal-to-noise
ratio (QSNR). The larger is QSNR the more effectively es-
timable is the parameter T .
In the following, we will exploit the framework described
above in order to estimate the temperature T of a structured
sample with ohmic spectral density. The estimation strategy
involves a qubit interacting with the sample for a certain in-
teraction time and then measured in order to infer the tem-
perature. In particular, we investigate whether an effective
quantum thermometric scheme may be achieved by consider-
ing an (exactly solvable) dephasing interaction model for the
qubit. To this aim, we evaluate the optimal interaction time
to achieve the maximum QFI and compute the corresponding
QSNR. As we will see, we have encouraging numerical results
in all the considered cases, and also few analytic results in the
super-ohmic regime, for low temperature in ohmic environ-
ment, and in the high temperature regime for all the spectral
densities.
3|0i
<latexit sha1_base64="sl bKFlhFk9W+ZfnPNSGEf/l1gOs=">AAAB+nicbVA9TwJBEN3D L8Qv1NJmIzGxInfERO1IbCwx8UQDhMwtA27Y3bvszpmQk19h q5WVsfXPWPhfPJBCwVe9vDeTefOiRElHvv/pFZaWV1bXiuul jc2t7Z3y7t6Ni1MrMBSxiu1tBA6VNBiSJIW3iUXQkcJmNLyY +M0HtE7G5ppGCXY0DIzsSwGUS3ePftuCGSjslit+1Z+CL5J gRipshka3/NXuxSLVaEgocK4V+Al1MrAkhcJxqZ06TEAMYYC tnBrQ6DrZNPCYH6UOKOYJWi4Vn4r4eyMD7dxIR/mkBrp3895 E/M9rpdQ/62TSJCmhEZNDJBVODzlhZd4E8p60SAST5Mil4QI sEKGVHITIxTSvppT3Ecx/v0jCWvW8GlydVOq1WTFFdsAO2TE L2Cmrs0vWYCETTLMn9sxevLH36r157z+jBW+2s8/+wPv4Btl clJ4=</latexit><latexit sha1_base64="sl bKFlhFk9W+ZfnPNSGEf/l1gOs=">AAAB+nicbVA9TwJBEN3D L8Qv1NJmIzGxInfERO1IbCwx8UQDhMwtA27Y3bvszpmQk19h q5WVsfXPWPhfPJBCwVe9vDeTefOiRElHvv/pFZaWV1bXiuul jc2t7Z3y7t6Ni1MrMBSxiu1tBA6VNBiSJIW3iUXQkcJmNLyY +M0HtE7G5ppGCXY0DIzsSwGUS3ePftuCGSjslit+1Z+CL5J gRipshka3/NXuxSLVaEgocK4V+Al1MrAkhcJxqZ06TEAMYYC tnBrQ6DrZNPCYH6UOKOYJWi4Vn4r4eyMD7dxIR/mkBrp3895 E/M9rpdQ/62TSJCmhEZNDJBVODzlhZd4E8p60SAST5Mil4QI sEKGVHITIxTSvppT3Ecx/v0jCWvW8GlydVOq1WTFFdsAO2TE L2Cmrs0vWYCETTLMn9sxevLH36r157z+jBW+2s8/+wPv4Btl clJ4=</latexit><latexit sha1_base64="sl bKFlhFk9W+ZfnPNSGEf/l1gOs=">AAAB+nicbVA9TwJBEN3D L8Qv1NJmIzGxInfERO1IbCwx8UQDhMwtA27Y3bvszpmQk19h q5WVsfXPWPhfPJBCwVe9vDeTefOiRElHvv/pFZaWV1bXiuul jc2t7Z3y7t6Ni1MrMBSxiu1tBA6VNBiSJIW3iUXQkcJmNLyY +M0HtE7G5ppGCXY0DIzsSwGUS3ePftuCGSjslit+1Z+CL5J gRipshka3/NXuxSLVaEgocK4V+Al1MrAkhcJxqZ06TEAMYYC tnBrQ6DrZNPCYH6UOKOYJWi4Vn4r4eyMD7dxIR/mkBrp3895 E/M9rpdQ/62TSJCmhEZNDJBVODzlhZd4E8p60SAST5Mil4QI sEKGVHITIxTSvppT3Ecx/v0jCWvW8GlydVOq1WTFFdsAO2TE L2Cmrs0vWYCETTLMn9sxevLH36r157z+jBW+2s8/+wPv4Btl clJ4=</latexit><latexit sha1_base64="sl bKFlhFk9W+ZfnPNSGEf/l1gOs=">AAAB+nicbVA9TwJBEN3D L8Qv1NJmIzGxInfERO1IbCwx8UQDhMwtA27Y3bvszpmQk19h q5WVsfXPWPhfPJBCwVe9vDeTefOiRElHvv/pFZaWV1bXiuul jc2t7Z3y7t6Ni1MrMBSxiu1tBA6VNBiSJIW3iUXQkcJmNLyY +M0HtE7G5ppGCXY0DIzsSwGUS3ePftuCGSjslit+1Z+CL5J gRipshka3/NXuxSLVaEgocK4V+Al1MrAkhcJxqZ06TEAMYYC tnBrQ6DrZNPCYH6UOKOYJWi4Vn4r4eyMD7dxIR/mkBrp3895 E/M9rpdQ/62TSJCmhEZNDJBVODzlhZd4E8p60SAST5Mil4QI sEKGVHITIxTSvppT3Ecx/v0jCWvW8GlydVOq1WTFFdsAO2TE L2Cmrs0vWYCETTLMn9sxevLH36r157z+jBW+2s8/+wPv4Btl clJ4=</latexit>
|1i
<latexit sha1_base64="sC nBk5kqHhD5Uw7gwVAvbIvWajo=">AAAB+nicbVC7TsNAEDyH VwivACXNiQiJKrIjJKCLREMZJEJAiRWtL5twyvls3a2RopCv oIWKCtHyMxT8C7ZxAQlTjWZ2tbMTxEpact1Pp7S0vLK6Vl6v bGxube9Ud/dubJQYgW0RqcjcBmBRSY1tkqTwNjYIYaCwE4wv Mr/zgMbKSF/TJEY/hJGWQymAUunu0esZ0COF/WrNrbs5+CL xClJjBVr96ldvEIkkRE1CgbVdz43Jn4IhKRTOKr3EYgxiDCP splRDiNaf5oFn/CixQBGP0XCpeC7i740phNZOwiCdDIHu7by Xif953YSGZ/5U6jgh1CI7RFJhfsgKI9MmkA+kQSLIkiOXmgs wQIRGchAiFZO0mkrahzf//SJpN+rnde/qpNZsFMWU2QE7ZMf MY6esyS5Zi7WZYCF7Ys/sxZk5r86b8/4zWnKKnX32B87HN9r xlJ8=</latexit><latexit sha1_base64="sC nBk5kqHhD5Uw7gwVAvbIvWajo=">AAAB+nicbVC7TsNAEDyH VwivACXNiQiJKrIjJKCLREMZJEJAiRWtL5twyvls3a2RopCv oIWKCtHyMxT8C7ZxAQlTjWZ2tbMTxEpact1Pp7S0vLK6Vl6v bGxube9Ud/dubJQYgW0RqcjcBmBRSY1tkqTwNjYIYaCwE4wv Mr/zgMbKSF/TJEY/hJGWQymAUunu0esZ0COF/WrNrbs5+CL xClJjBVr96ldvEIkkRE1CgbVdz43Jn4IhKRTOKr3EYgxiDCP splRDiNaf5oFn/CixQBGP0XCpeC7i740phNZOwiCdDIHu7by Xif953YSGZ/5U6jgh1CI7RFJhfsgKI9MmkA+kQSLIkiOXmgs wQIRGchAiFZO0mkrahzf//SJpN+rnde/qpNZsFMWU2QE7ZMf MY6esyS5Zi7WZYCF7Ys/sxZk5r86b8/4zWnKKnX32B87HN9r xlJ8=</latexit><latexit sha1_base64="sC nBk5kqHhD5Uw7gwVAvbIvWajo=">AAAB+nicbVC7TsNAEDyH VwivACXNiQiJKrIjJKCLREMZJEJAiRWtL5twyvls3a2RopCv oIWKCtHyMxT8C7ZxAQlTjWZ2tbMTxEpact1Pp7S0vLK6Vl6v bGxube9Ud/dubJQYgW0RqcjcBmBRSY1tkqTwNjYIYaCwE4wv Mr/zgMbKSF/TJEY/hJGWQymAUunu0esZ0COF/WrNrbs5+CL xClJjBVr96ldvEIkkRE1CgbVdz43Jn4IhKRTOKr3EYgxiDCP splRDiNaf5oFn/CixQBGP0XCpeC7i740phNZOwiCdDIHu7by Xif953YSGZ/5U6jgh1CI7RFJhfsgKI9MmkA+kQSLIkiOXmgs wQIRGchAiFZO0mkrahzf//SJpN+rnde/qpNZsFMWU2QE7ZMf MY6esyS5Zi7WZYCF7Ys/sxZk5r86b8/4zWnKKnX32B87HN9r xlJ8=</latexit><latexit sha1_base64="sC nBk5kqHhD5Uw7gwVAvbIvWajo=">AAAB+nicbVC7TsNAEDyH VwivACXNiQiJKrIjJKCLREMZJEJAiRWtL5twyvls3a2RopCv oIWKCtHyMxT8C7ZxAQlTjWZ2tbMTxEpact1Pp7S0vLK6Vl6v bGxube9Ud/dubJQYgW0RqcjcBmBRSY1tkqTwNjYIYaCwE4wv Mr/zgMbKSF/TJEY/hJGWQymAUunu0esZ0COF/WrNrbs5+CL xClJjBVr96ldvEIkkRE1CgbVdz43Jn4IhKRTOKr3EYgxiDCP splRDiNaf5oFn/CixQBGP0XCpeC7i740phNZOwiCdDIHu7by Xif953YSGZ/5U6jgh1CI7RFJhfsgKI9MmkA+kQSLIkiOXmgs wQIRGchAiFZO0mkrahzf//SJpN+rnde/qpNZsFMWU2QE7ZMf MY6esyS5Zi7WZYCF7Ys/sxZk5r86b8/4zWnKKnX32B87HN9r xlJ8=</latexit>
|0i+ |1ip
2
<latexit sha1 _base64="4VJk7tGgQxGBiZR KNAW/f4HDSrg=">AAACF3icb VDLSsNAFJ34rPVVdelmsAqCU JIiqLuCG5cVjBWaUm7G2zo4m cSZG0Fif8BP8Cvc6sqVuHXpw n8xqVn4OqvDOfd5wkRJS6777k xMTk3PzFbmqvMLi0vLtZXVUx unRqAvYhWbsxAsKqnRJ0kKzx KDEIUKO+HlYeF3rtFYGesTuk mwF8FQy4EUQLnUr20GAwMiu3 UDA3qocOfWK9koC+yVoaw5Gv VrdbfhjsH/Eq8kdVai3a99BOe xSCPUJBRY2/XchHoZGJIin1w NUosJiEsYYjenGiK0vWz8zYh vpRYo5gkaLhUfi/i9I4PI2ps ozCsjoAv72yvE/7xuSoP9XiZ 1khJqUSwiqXC8yAoj85iQn0uD RFBcjlxqLsAAERrJQYhcTPPc qnke3u/v/xK/2ThoeMe79Vaz DKbC1tkG22Ye22MtdsTazGeC 3bEH9sienHvn2XlxXr9KJ5yy Z439gPP2CRh2oMI=</latexi t><latexit sha1 _base64="4VJk7tGgQxGBiZR KNAW/f4HDSrg=">AAACF3icb VDLSsNAFJ34rPVVdelmsAqCU JIiqLuCG5cVjBWaUm7G2zo4m cSZG0Fif8BP8Cvc6sqVuHXpw n8xqVn4OqvDOfd5wkRJS6777k xMTk3PzFbmqvMLi0vLtZXVUx unRqAvYhWbsxAsKqnRJ0kKzx KDEIUKO+HlYeF3rtFYGesTuk mwF8FQy4EUQLnUr20GAwMiu3 UDA3qocOfWK9koC+yVoaw5Gv VrdbfhjsH/Eq8kdVai3a99BOe xSCPUJBRY2/XchHoZGJIin1w NUosJiEsYYjenGiK0vWz8zYh vpRYo5gkaLhUfi/i9I4PI2ps ozCsjoAv72yvE/7xuSoP9XiZ 1khJqUSwiqXC8yAoj85iQn0uD RFBcjlxqLsAAERrJQYhcTPPc qnke3u/v/xK/2ThoeMe79Vaz DKbC1tkG22Ye22MtdsTazGeC 3bEH9sienHvn2XlxXr9KJ5yy Z439gPP2CRh2oMI=</latexi t><latexit sha1 _base64="4VJk7tGgQxGBiZR KNAW/f4HDSrg=">AAACF3icb VDLSsNAFJ34rPVVdelmsAqCU JIiqLuCG5cVjBWaUm7G2zo4m cSZG0Fif8BP8Cvc6sqVuHXpw n8xqVn4OqvDOfd5wkRJS6777k xMTk3PzFbmqvMLi0vLtZXVUx unRqAvYhWbsxAsKqnRJ0kKzx KDEIUKO+HlYeF3rtFYGesTuk mwF8FQy4EUQLnUr20GAwMiu3 UDA3qocOfWK9koC+yVoaw5Gv VrdbfhjsH/Eq8kdVai3a99BOe xSCPUJBRY2/XchHoZGJIin1w NUosJiEsYYjenGiK0vWz8zYh vpRYo5gkaLhUfi/i9I4PI2ps ozCsjoAv72yvE/7xuSoP9XiZ 1khJqUSwiqXC8yAoj85iQn0uD RFBcjlxqLsAAERrJQYhcTPPc qnke3u/v/xK/2ThoeMe79Vaz DKbC1tkG22Ye22MtdsTazGeC 3bEH9sienHvn2XlxXr9KJ5yy Z439gPP2CRh2oMI=</latexi t><latexit sha1 _base64="4VJk7tGgQxGBiZR KNAW/f4HDSrg=">AAACF3icb VDLSsNAFJ34rPVVdelmsAqCU JIiqLuCG5cVjBWaUm7G2zo4m cSZG0Fif8BP8Cvc6sqVuHXpw n8xqVn4OqvDOfd5wkRJS6777k xMTk3PzFbmqvMLi0vLtZXVUx unRqAvYhWbsxAsKqnRJ0kKzx KDEIUKO+HlYeF3rtFYGesTuk mwF8FQy4EUQLnUr20GAwMiu3 UDA3qocOfWK9koC+yVoaw5Gv VrdbfhjsH/Eq8kdVai3a99BOe xSCPUJBRY2/XchHoZGJIin1w NUosJiEsYYjenGiK0vWz8zYh vpRYo5gkaLhUfi/i9I4PI2ps ozCsjoAv72yvE/7xuSoP9XiZ 1khJqUSwiqXC8yAoj85iQn0uD RFBcjlxqLsAAERrJQYhcTPPc qnke3u/v/xK/2ThoeMe79Vaz DKbC1tkG22Ye22MtdsTazGeC 3bEH9sienHvn2XlxXr9KJ5yy Z439gPP2CRh2oMI=</latexi t> x y
z
x y
z
Structured reservoirQubit  initial preparation
Measurement
Interaction time
Temperature
Figure 1. (Color online) Quantum thermometric scheme based on a single two-level system undergoing dephasing due to the interaction with a
structured reservoir at thermal equilibrium. The dephasing mechanism is represented as shrinking of the Bloch sphere (in interaction picture).
After interaction a measurement of the optimal spin direction is performed.
III. QUANTUM THERMOMETRY BY DEPHASING
Any interaction between a quantum system and its environ-
ment modify the phases between the different components of
its wave-function. This usually produces dephasing [29, 30]
and, in turn, decoherence, due to elastic interaction among
the system and the different modes of the thermal bath. This
mechanism may be exploited to make the quantum system
an effective probe to estimate parameters of the environment,
without undermining the energy of the involved systems. In
particular, in Fig. 1 we illustrate a schematic diagram of our
probing strategy for quantum thermometry by qubit dephas-
ing. The dephasing mechanism is represented as a shrinking
of the Bloch sphere, where the spin state (red dot) is in interac-
tion picture. After interacting with the sample ( see discussion
in Sec. IV) the probe is measured in the optimal spin direction.
The qubit interacts with a structured reservoir at thermal
equilibrium, characterized by a spectral density of Ohmic
type. The total Hamiltonian can be written as (we set ~ =1
and the Boltzmann constant kB=1).
H = 1
2
ω0σz +
∑
k
ωkb
†
kbk + σz
∑
k
(gkb
†
k + g
∗
kbk) , (9)
where ω0 is the probe transition frequency between the ground
state |0〉 and the excited state |1〉, ωk are the frequencies of the
reservoir modes, bk(b
†
k) is the bosonic creation (annihilation)
operator for mode k and gk are the coupling constants of each
mode with the qubit, which can be distributed according to
different spectral densities.
The qubit probe is initially prepared in a pure state |ψ〉 =
cos θ2 |0〉 + sin θ2 |1〉 and the environment is supposed to be in
an equilibrium thermal state at temperature T , namely %B =
exp{−HB/T}/Z , with Z = Tr[exp{−HB/T}] the partition
function and HB the Hamiltonian of the bath. Going in the
interaction picture, the reduced open system dynamics of the
probe is governed by the map
%S(t) = TrB
[
UI(t) %SB(0)U
†
I (t)
]
, (10)
where UI(t) is the interaction-picture evolution operator and
ρSB(0) = |ψ〉〈ψ| ⊗ %B the state of the whole system.
Upon explicitly performing the trace over the degrees of
freedom of the environment in Eq. (10) the evolved density
matrix of the probe at time t may be written as
%S(t) =
 cos2 θ2 12e−Γ(T,t) sin θ1
2
e−Γ(T,t) sin θ sin2 θ2
 , (11)
where the time-dependent behavior of the off-diagonal terms
depends on the decoherence factor
e−Γ(T,t) =
∑
k
〈exp(gkb†k − g∗kbk)〉 , (12)
where 〈 • 〉 = Tr[• %B ] is the average over the thermal state
of the bath %B . The decoherence factor Γ(T, t) in the above
equation, depends on the temperature and on the spectral dis-
tribution of the coupling frequencies of the bath, the latter be-
ing quantified by the spectral density J(ω). The spectral den-
sity, in the continuous limit of the bath modes and for ohmic-
like distributions, is given by
J(ω) ≡ Js(ω, ωc) = ω
s
ωs−1c
e−ω/ωc , (13)
where ωc is the cutoff frequency and s is the the ohmicity pa-
rameter, which allows to classify the structured environment
into three main classes, i.e. sub-ohmic (s < 1), ohmic ( s = 1)
and super-ohmic (s > 1). The corresponding decoherence
factors are, thus, given by
Γ(T, t) =
∫
dω J(ω)
1− cosωt
ω2
coth
( ω
2T
)
, (14)
4where we have used dimensionless quantities rescaled at the
cutoff frequency, namely the temperature T = T˜ /ωc, the time
t = ωcτ and the frequency ω = ω˜/ωc, being T˜ , τ and ω˜ the
corresponding physical dimensional quantities.
Upon evaluating the QFI for the family of qubit states in Eq.
(11) [27], it can be proved that the optimal initial preparation
corresponds to θ = pi2 . The explicit expression of the QFI in
this case is given by
H(T, t) =
[∂TΓ(T, t)]
2
e2Γ(T,t) − 1 . (15)
Thanks to the scaling properties of Γ(T, t), the QFI, and in
particular its optimised value at the optimal interaction time
topt, depends only on the ohmicity parameter s of the sample
under investigation and on its temperature T .
IV. QUANTUM THERMOMETRY OF OHMIC-LIKE
SAMPLES
In the following, we consider quantum thermometry of dif-
ferent samples having spectral density belonging to the ohmic
family. In particular, we consider three specific values of the
ohmicity parameter, corresponding to paradigmatic examples
of sub-ohmic (s=0.5), ohmic (s=1) and super-ohmic (s = 3)
environments.
Numerical results for the QFI and its maximisation are
shown in Fig. 2. In the left panels of the figure, we show
three-dimensional plots of H(T, t), the QFI as a function of
temperature T and time t. As it is apparent from the plots, at
fixed temperature for s = 1 and s = 0.5, there is a maximum
for the QFI as a function of time, whereas in the super-Ohmic
case s = 3 in the low temperature, one has saturation without
any maximum as a function of time. For higher temperatures,
we have a maximum for the QFI, and again saturation in the
high temperature regime. When a maximum for the QFI ex-
ists, it means that optimal estimation of temperature may be
achieved at a finite interaction time topt, i.e. before the qubit
has reached its stationary state.
In the right panels of Fig. 2 one may see two plots for
each value of the ohmicity parameter. The upper ones show
the optimal interaction time topt, i.e. the time at which the
QFI reaches its maximum value, fixing the reservoir temper-
ature. The different slopes in the plots identify different ther-
mal regimes, say of low and high temperatures. In the super-
ohmic s = 3 case we have a sort of discontinuity, which is due
to a change in the optimisation strategy: since no maximum
may be found for low temperature, we have defined a thresh-
old for saturation in order to define the thermalization time. In
general, a larger value of the optimal time means that the in-
teraction requires more time to imprint information about the
reservoir temperature onto the probe. The lower plots show
the values Topt for the optimal temperature maximising the
QFI for a fixed interaction time. This is a relevant quantity to
consider in case of small samples, where the interaction time
may be indeed limited, especially when a traveling qubit is
employed as a quantum probe.
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t
<latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAED yHVwivACXNiQiJKrIR4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HAol BCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGKdEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYjhg 1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhuti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKnUPy B87HN+a+kUU=</latexit><latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAED yHVwivACXNiQiJKrIR4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HAol BCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGKdEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYjhg 1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhuti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKnUPy B87HN+a+kUU=</latexit><latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAED yHVwivACXNiQiJKrIR4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HAol BCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGKdEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYjhg 1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhuti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKnUPy B87HN+a+kUU=</latexit><latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAED yHVwivACXNiQiJKrIR4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HAol BCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGKdEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYjhg 1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhuti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKnUPy B87HN+a+kUU=</latexit>
H(T, t)
<latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ 3UV62vqks3g0WoICUR8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYaWO BL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHXSTOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGDMJ PDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab9b7 z2jBmu3skz+wPr4BWFOSkA==</latexit><latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ 3UV62vqks3g0WoICUR8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYaWO BL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHXSTOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGDMJ PDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab9b7 z2jBmu3skz+wPr4BWFOSkA==</latexit><latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ 3UV62vqks3g0WoICUR8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYaWO BL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHXSTOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGDMJ PDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab9b7 z2jBmu3skz+wPr4BWFOSkA==</latexit><latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ 3UV62vqks3g0WoICUR8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYaWO BL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHXSTOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGDMJ PDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab9b7 z2jBmu3skz+wPr4BWFOSkA==</latexit>
s = 0.5
<latexit sha1_base64="nGivbLVwf3Bp2IqRe6ydS6ekrNI=">AAAB9nicbVC7TsNAEF zzDOEVoKQ5ESFRWTbiWSBFoqEMEiaREis6XzbhlPNDd2ukyMo30EJFhWj5HQr+BdukgISpRjO72tkJEiUNOc6ntbC4tLyyWlmrrm9sbm3XdnbvTZxqgZ6IVazbATeoZIQeSVLYTjTyMF DYCkbXhd96RG1kHN3ROEE/5MNIDqTglEueuXLs016t7thOCTZP3CmpwxTNXu2r249FGmJEQnFjOq6TkJ9xTVIonFS7qcGEixEfYienEQ/R+FkZdsIOU8MpZglqJhUrRfy9kfHQmHEY5 JMhpwcz6xXif14npcGFn8koSQkjURwiqbA8ZISWeQvI+lIjES+SI5MRE1xzItSScSFyMc1rqeZ9uLPfzxPv2L603duTeuNsWkwF9uEAjsCFc2jADTTBAwESnuAZXqyx9Wq9We8/owvW dGcP/sD6+Aa/g5I8</latexit><latexit sha1_base64="nGivbLVwf3Bp2IqRe6ydS6ekrNI=">AAAB9nicbVC7TsNAEF zzDOEVoKQ5ESFRWTbiWSBFoqEMEiaREis6XzbhlPNDd2ukyMo30EJFhWj5HQr+BdukgISpRjO72tkJEiUNOc6ntbC4tLyyWlmrrm9sbm3XdnbvTZxqgZ6IVazbATeoZIQeSVLYTjTyMF DYCkbXhd96RG1kHN3ROEE/5MNIDqTglEueuXLs016t7thOCTZP3CmpwxTNXu2r249FGmJEQnFjOq6TkJ9xTVIonFS7qcGEixEfYienEQ/R+FkZdsIOU8MpZglqJhUrRfy9kfHQmHEY5 JMhpwcz6xXif14npcGFn8koSQkjURwiqbA8ZISWeQvI+lIjES+SI5MRE1xzItSScSFyMc1rqeZ9uLPfzxPv2L603duTeuNsWkwF9uEAjsCFc2jADTTBAwESnuAZXqyx9Wq9We8/owvW dGcP/sD6+Aa/g5I8</latexit><latexit sha1_base64="nGivbLVwf3Bp2IqRe6ydS6ekrNI=">AAAB9nicbVC7TsNAEF zzDOEVoKQ5ESFRWTbiWSBFoqEMEiaREis6XzbhlPNDd2ukyMo30EJFhWj5HQr+BdukgISpRjO72tkJEiUNOc6ntbC4tLyyWlmrrm9sbm3XdnbvTZxqgZ6IVazbATeoZIQeSVLYTjTyMF DYCkbXhd96RG1kHN3ROEE/5MNIDqTglEueuXLs016t7thOCTZP3CmpwxTNXu2r249FGmJEQnFjOq6TkJ9xTVIonFS7qcGEixEfYienEQ/R+FkZdsIOU8MpZglqJhUrRfy9kfHQmHEY5 JMhpwcz6xXif14npcGFn8koSQkjURwiqbA8ZISWeQvI+lIjES+SI5MRE1xzItSScSFyMc1rqeZ9uLPfzxPv2L603duTeuNsWkwF9uEAjsCFc2jADTTBAwESnuAZXqyx9Wq9We8/owvW dGcP/sD6+Aa/g5I8</latexit><latexit sha1_base64="nGivbLVwf3Bp2IqRe6ydS6ekrNI=">AAAB9nicbVC7TsNAEF zzDOEVoKQ5ESFRWTbiWSBFoqEMEiaREis6XzbhlPNDd2ukyMo30EJFhWj5HQr+BdukgISpRjO72tkJEiUNOc6ntbC4tLyyWlmrrm9sbm3XdnbvTZxqgZ6IVazbATeoZIQeSVLYTjTyMF DYCkbXhd96RG1kHN3ROEE/5MNIDqTglEueuXLs016t7thOCTZP3CmpwxTNXu2r249FGmJEQnFjOq6TkJ9xTVIonFS7qcGEixEfYienEQ/R+FkZdsIOU8MpZglqJhUrRfy9kfHQmHEY5 JMhpwcz6xXif14npcGFn8koSQkjURwiqbA8ZISWeQvI+lIjES+SI5MRE1xzItSScSFyMc1rqeZ9uLPfzxPv2L603duTeuNsWkwF9uEAjsCFc2jADTTBAwESnuAZXqyx9Wq9We8/owvW dGcP/sD6+Aa/g5I8</latexit>
(b)
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T<latexit sha1_base64="Ul6vqGnHXJxOUCgM725jHSuOtac=">AAAB8nicbVC7TsNAED zzDOEVoKQ5ESFRRTZCPLpINJSJFJNIiRWdL5twyvls3e0hRVa+gBYqKkTLD1HwL9jGBSRMNZrZ1c5OmEhh0HU/nZXVtfWNzcpWdXtnd2+/dnB4b2KrOfg8lrHuhcyAFAp8FCihl2hgUS ihG05vc7/7CNqIWHVwlkAQsYkSY8EZZlK7M6zV3YZbgC4TryR1UqI1rH0NRjG3ESjkkhnT99wEg5RpFFzCvDqwBhLGp2wC/YwqFoEJ0iLonJ5awzCmCWgqJC1E+L2RssiYWRRmkxHDB 7Po5eJ/Xt/i+DpIhUosguL5IRQSikOGa5E1AHQkNCCyPDlQoShnmiGCFpRxnok2q6Sa9eEtfr9M/PPGTcNrX9Sbl2UxFXJMTsgZ8cgVaZI70iI+4QTIE3kmL451Xp035/1ndMUpd47I Hzgf37T+kSU=</latexit><latexit sha1_base64="Ul6vqGnHXJxOUCgM725jHSuOtac=">AAAB8nicbVC7TsNAED zzDOEVoKQ5ESFRRTZCPLpINJSJFJNIiRWdL5twyvls3e0hRVa+gBYqKkTLD1HwL9jGBSRMNZrZ1c5OmEhh0HU/nZXVtfWNzcpWdXtnd2+/dnB4b2KrOfg8lrHuhcyAFAp8FCihl2hgUS ihG05vc7/7CNqIWHVwlkAQsYkSY8EZZlK7M6zV3YZbgC4TryR1UqI1rH0NRjG3ESjkkhnT99wEg5RpFFzCvDqwBhLGp2wC/YwqFoEJ0iLonJ5awzCmCWgqJC1E+L2RssiYWRRmkxHDB 7Po5eJ/Xt/i+DpIhUosguL5IRQSikOGa5E1AHQkNCCyPDlQoShnmiGCFpRxnok2q6Sa9eEtfr9M/PPGTcNrX9Sbl2UxFXJMTsgZ8cgVaZI70iI+4QTIE3kmL451Xp035/1ndMUpd47I Hzgf37T+kSU=</latexit><latexit sha1_base64="Ul6vqGnHXJxOUCgM725jHSuOtac=">AAAB8nicbVC7TsNAED zzDOEVoKQ5ESFRRTZCPLpINJSJFJNIiRWdL5twyvls3e0hRVa+gBYqKkTLD1HwL9jGBSRMNZrZ1c5OmEhh0HU/nZXVtfWNzcpWdXtnd2+/dnB4b2KrOfg8lrHuhcyAFAp8FCihl2hgUS ihG05vc7/7CNqIWHVwlkAQsYkSY8EZZlK7M6zV3YZbgC4TryR1UqI1rH0NRjG3ESjkkhnT99wEg5RpFFzCvDqwBhLGp2wC/YwqFoEJ0iLonJ5awzCmCWgqJC1E+L2RssiYWRRmkxHDB 7Po5eJ/Xt/i+DpIhUosguL5IRQSikOGa5E1AHQkNCCyPDlQoShnmiGCFpRxnok2q6Sa9eEtfr9M/PPGTcNrX9Sbl2UxFXJMTsgZ8cgVaZI70iI+4QTIE3kmL451Xp035/1ndMUpd47I Hzgf37T+kSU=</latexit><latexit sha1_base64="Ul6vqGnHXJxOUCgM725jHSuOtac=">AAAB8nicbVC7TsNAED zzDOEVoKQ5ESFRRTZCPLpINJSJFJNIiRWdL5twyvls3e0hRVa+gBYqKkTLD1HwL9jGBSRMNZrZ1c5OmEhh0HU/nZXVtfWNzcpWdXtnd2+/dnB4b2KrOfg8lrHuhcyAFAp8FCihl2hgUS ihG05vc7/7CNqIWHVwlkAQsYkSY8EZZlK7M6zV3YZbgC4TryR1UqI1rH0NRjG3ESjkkhnT99wEg5RpFFzCvDqwBhLGp2wC/YwqFoEJ0iLonJ5awzCmCWgqJC1E+L2RssiYWRRmkxHDB 7Po5eJ/Xt/i+DpIhUosguL5IRQSikOGa5E1AHQkNCCyPDlQoShnmiGCFpRxnok2q6Sa9eEtfr9M/PPGTcNrX9Sbl2UxFXJMTsgZ8cgVaZI70iI+4QTIE3kmL451Xp035/1ndMUpd47I Hzgf37T+kSU=</latexit>
t
<latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAED yHVwivACXNiQiJKrIR4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HAol BCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGKdEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYjhg 1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhuti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKnUPy B87HN+a+kUU=</latexit><latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAED yHVwivACXNiQiJKrIR4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HAol BCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGKdEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYjhg 1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhuti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKnUPy B87HN+a+kUU=</latexit><latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAED yHVwivACXNiQiJKrIR4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HAol BCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGKdEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYjhg 1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhuti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKnUPy B87HN+a+kUU=</latexit><latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAED yHVwivACXNiQiJKrIR4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HAol BCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGKdEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYjhg 1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhuti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKnUPy B87HN+a+kUU=</latexit>
H(T, t)
<latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ 3UV62vqks3g0WoICUR8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYaWO BL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHXSTOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGDMJ PDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab9b7 z2jBmu3skz+wPr4BWFOSkA==</latexit><latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ 3UV62vqks3g0WoICUR8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYaWO BL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHXSTOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGDMJ PDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab9b7 z2jBmu3skz+wPr4BWFOSkA==</latexit><latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ 3UV62vqks3g0WoICUR8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYaWO BL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHXSTOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGDMJ PDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab9b7 z2jBmu3skz+wPr4BWFOSkA==</latexit><latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ 3UV62vqks3g0WoICUR8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYaWO BL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHXSTOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGDMJ PDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab9b7 z2jBmu3skz+wPr4BWFOSkA==</latexit>
s = 1
<latexit sha1_base64="4KgeFHN5xTZ7ghn9t09O0Rql2rI=">AAAB9HicbVC7TsNAED yHVwivACXNiQiJKrIR4lEgRaKhDAKTSEkUrS+bcMr5obs1KLLyCbRQUSFa/oeCf8E2LiBhqtHMrnZ2vEhJQ7b9aZUWFpeWV8qrlbX1jc2t6vbOnQljLdAVoQp12wODSgbokiSF7Ugj+J 7Clje+zPzWA2ojw+CWJhH2fBgFcigFUCrdmAunX63ZdTsHnydOQWqsQLNf/eoOQhH7GJBQYEzHsSPqJaBJCoXTSjc2GIEYwwg7KQ3AR9NL8qhTfhAboJBHqLlUPBfx90YCvjET30snf aB7M+tl4n9eJ6bhWS+RQRQTBiI7RFJhfsgILdMOkA+kRiLIkiOXAReggQi15CBEKsZpKZW0D2f2+3niHtXP6871ca1xUhRTZntsnx0yh52yBrtiTeYywUbsiT2zF+vRerXerPef0ZJV 7OyyP7A+vgHbRJHG</latexit><latexit sha1_base64="4KgeFHN5xTZ7ghn9t09O0Rql2rI=">AAAB9HicbVC7TsNAED yHVwivACXNiQiJKrIR4lEgRaKhDAKTSEkUrS+bcMr5obs1KLLyCbRQUSFa/oeCf8E2LiBhqtHMrnZ2vEhJQ7b9aZUWFpeWV8qrlbX1jc2t6vbOnQljLdAVoQp12wODSgbokiSF7Ugj+J 7Clje+zPzWA2ojw+CWJhH2fBgFcigFUCrdmAunX63ZdTsHnydOQWqsQLNf/eoOQhH7GJBQYEzHsSPqJaBJCoXTSjc2GIEYwwg7KQ3AR9NL8qhTfhAboJBHqLlUPBfx90YCvjET30snf aB7M+tl4n9eJ6bhWS+RQRQTBiI7RFJhfsgILdMOkA+kRiLIkiOXAReggQi15CBEKsZpKZW0D2f2+3niHtXP6871ca1xUhRTZntsnx0yh52yBrtiTeYywUbsiT2zF+vRerXerPef0ZJV 7OyyP7A+vgHbRJHG</latexit><latexit sha1_base64="4KgeFHN5xTZ7ghn9t09O0Rql2rI=">AAAB9HicbVC7TsNAED yHVwivACXNiQiJKrIR4lEgRaKhDAKTSEkUrS+bcMr5obs1KLLyCbRQUSFa/oeCf8E2LiBhqtHMrnZ2vEhJQ7b9aZUWFpeWV8qrlbX1jc2t6vbOnQljLdAVoQp12wODSgbokiSF7Ugj+J 7Clje+zPzWA2ojw+CWJhH2fBgFcigFUCrdmAunX63ZdTsHnydOQWqsQLNf/eoOQhH7GJBQYEzHsSPqJaBJCoXTSjc2GIEYwwg7KQ3AR9NL8qhTfhAboJBHqLlUPBfx90YCvjET30snf aB7M+tl4n9eJ6bhWS+RQRQTBiI7RFJhfsgILdMOkA+kRiLIkiOXAReggQi15CBEKsZpKZW0D2f2+3niHtXP6871ca1xUhRTZntsnx0yh52yBrtiTeYywUbsiT2zF+vRerXerPef0ZJV 7OyyP7A+vgHbRJHG</latexit><latexit sha1_base64="4KgeFHN5xTZ7ghn9t09O0Rql2rI=">AAAB9HicbVC7TsNAED yHVwivACXNiQiJKrIR4lEgRaKhDAKTSEkUrS+bcMr5obs1KLLyCbRQUSFa/oeCf8E2LiBhqtHMrnZ2vEhJQ7b9aZUWFpeWV8qrlbX1jc2t6vbOnQljLdAVoQp12wODSgbokiSF7Ugj+J 7Clje+zPzWA2ojw+CWJhH2fBgFcigFUCrdmAunX63ZdTsHnydOQWqsQLNf/eoOQhH7GJBQYEzHsSPqJaBJCoXTSjc2GIEYwwg7KQ3AR9NL8qhTfhAboJBHqLlUPBfx90YCvjET30snf aB7M+tl4n9eJ6bhWS+RQRQTBiI7RFJhfsgILdMOkA+kRiLIkiOXAReggQi15CBEKsZpKZW0D2f2+3niHtXP6871ca1xUhRTZntsnx0yh52yBrtiTeYywUbsiT2zF+vRerXerPef0ZJV 7OyyP7A+vgHbRJHG</latexit>
(a)
T<latexit sha1_base64="Ul6vqGnHXJxOUCgM725jHSuOtac=">AAAB8nicbVC7TsNAED zzDOEVoKQ5ESFRRTZCPLpINJSJFJNIiRWdL5twyvls3e0hRVa+gBYqKkTLD1HwL9jGBSRMNZrZ1c5OmEhh0HU/nZXVtfWNzcpWdXtnd2+/dnB4b2KrOfg8lrHuhcyAFAp8FCihl2hgUS ihG05vc7/7CNqIWHVwlkAQsYkSY8EZZlK7M6zV3YZbgC4TryR1UqI1rH0NRjG3ESjkkhnT99wEg5RpFFzCvDqwBhLGp2wC/YwqFoEJ0iLonJ5awzCmCWgqJC1E+L2RssiYWRRmkxHDB 7Po5eJ/Xt/i+DpIhUosguL5IRQSikOGa5E1AHQkNCCyPDlQoShnmiGCFpRxnok2q6Sa9eEtfr9M/PPGTcNrX9Sbl2UxFXJMTsgZ8cgVaZI70iI+4QTIE3kmL451Xp035/1ndMUpd47I Hzgf37T+kSU=</latexit><latexit sha1_base64="Ul6vqGnHXJxOUCgM725jHSuOtac=">AAAB8nicbVC7TsNAED zzDOEVoKQ5ESFRRTZCPLpINJSJFJNIiRWdL5twyvls3e0hRVa+gBYqKkTLD1HwL9jGBSRMNZrZ1c5OmEhh0HU/nZXVtfWNzcpWdXtnd2+/dnB4b2KrOfg8lrHuhcyAFAp8FCihl2hgUS ihG05vc7/7CNqIWHVwlkAQsYkSY8EZZlK7M6zV3YZbgC4TryR1UqI1rH0NRjG3ESjkkhnT99wEg5RpFFzCvDqwBhLGp2wC/YwqFoEJ0iLonJ5awzCmCWgqJC1E+L2RssiYWRRmkxHDB 7Po5eJ/Xt/i+DpIhUosguL5IRQSikOGa5E1AHQkNCCyPDlQoShnmiGCFpRxnok2q6Sa9eEtfr9M/PPGTcNrX9Sbl2UxFXJMTsgZ8cgVaZI70iI+4QTIE3kmL451Xp035/1ndMUpd47I Hzgf37T+kSU=</latexit><latexit sha1_base64="Ul6vqGnHXJxOUCgM725jHSuOtac=">AAAB8nicbVC7TsNAED zzDOEVoKQ5ESFRRTZCPLpINJSJFJNIiRWdL5twyvls3e0hRVa+gBYqKkTLD1HwL9jGBSRMNZrZ1c5OmEhh0HU/nZXVtfWNzcpWdXtnd2+/dnB4b2KrOfg8lrHuhcyAFAp8FCihl2hgUS ihG05vc7/7CNqIWHVwlkAQsYkSY8EZZlK7M6zV3YZbgC4TryR1UqI1rH0NRjG3ESjkkhnT99wEg5RpFFzCvDqwBhLGp2wC/YwqFoEJ0iLonJ5awzCmCWgqJC1E+L2RssiYWRRmkxHDB 7Po5eJ/Xt/i+DpIhUosguL5IRQSikOGa5E1AHQkNCCyPDlQoShnmiGCFpRxnok2q6Sa9eEtfr9M/PPGTcNrX9Sbl2UxFXJMTsgZ8cgVaZI70iI+4QTIE3kmL451Xp035/1ndMUpd47I Hzgf37T+kSU=</latexit><latexit sha1_base64="Ul6vqGnHXJxOUCgM725jHSuOtac=">AAAB8nicbVC7TsNAED zzDOEVoKQ5ESFRRTZCPLpINJSJFJNIiRWdL5twyvls3e0hRVa+gBYqKkTLD1HwL9jGBSRMNZrZ1c5OmEhh0HU/nZXVtfWNzcpWdXtnd2+/dnB4b2KrOfg8lrHuhcyAFAp8FCihl2hgUS ihG05vc7/7CNqIWHVwlkAQsYkSY8EZZlK7M6zV3YZbgC4TryR1UqI1rH0NRjG3ESjkkhnT99wEg5RpFFzCvDqwBhLGp2wC/YwqFoEJ0iLonJ5awzCmCWgqJC1E+L2RssiYWRRmkxHDB 7Po5eJ/Xt/i+DpIhUosguL5IRQSikOGa5E1AHQkNCCyPDlQoShnmiGCFpRxnok2q6Sa9eEtfr9M/PPGTcNrX9Sbl2UxFXJMTsgZ8cgVaZI70iI+4QTIE3kmL451Xp035/1ndMUpd47I Hzgf37T+kSU=</latexit>
t
<latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAED yHVwivACXNiQiJKrIR4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HAol BCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGKdEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYjhg 1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhuti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKnUPy B87HN+a+kUU=</latexit><latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAED yHVwivACXNiQiJKrIR4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HAol BCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGKdEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYjhg 1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhuti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKnUPy B87HN+a+kUU=</latexit><latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAED yHVwivACXNiQiJKrIR4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HAol BCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGKdEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYjhg 1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhuti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKnUPy B87HN+a+kUU=</latexit><latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAED yHVwivACXNiQiJKrIR4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HAol BCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGKdEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYjhg 1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhuti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKnUPy B87HN+a+kUU=</latexit>
H(T, t)
<latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ 3UV62vqks3g0WoICUR8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYaWO BL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHXSTOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGDMJ PDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab9b7 z2jBmu3skz+wPr4BWFOSkA==</latexit><latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ 3UV62vqks3g0WoICUR8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYaWO BL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHXSTOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGDMJ PDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab9b7 z2jBmu3skz+wPr4BWFOSkA==</latexit><latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ 3UV62vqks3g0WoICUR8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYaWO BL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHXSTOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGDMJ PDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab9b7 z2jBmu3skz+wPr4BWFOSkA==</latexit><latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ 3UV62vqks3g0WoICUR8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYaWO BL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHXSTOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGDMJ PDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab9b7 z2jBmu3skz+wPr4BWFOSkA==</latexit>
s = 0.5
<latexit sha1_base64="nGivbLVwf3Bp2IqRe6ydS6ekrNI=">AAAB9nicbVC7TsNAEF zzDOEVoKQ5ESFRWTbiWSBFoqEMEiaREis6XzbhlPNDd2ukyMo30EJFhWj5HQr+BdukgISpRjO72tkJEiUNOc6ntbC4tLyyWlmrrm9sbm3XdnbvTZxqgZ6IVazbATeoZIQeSVLYTjTyMF DYCkbXhd96RG1kHN3ROEE/5MNIDqTglEueuXLs016t7thOCTZP3CmpwxTNXu2r249FGmJEQnFjOq6TkJ9xTVIonFS7qcGEixEfYienEQ/R+FkZdsIOU8MpZglqJhUrRfy9kfHQmHEY5 JMhpwcz6xXif14npcGFn8koSQkjURwiqbA8ZISWeQvI+lIjES+SI5MRE1xzItSScSFyMc1rqeZ9uLPfzxPv2L603duTeuNsWkwF9uEAjsCFc2jADTTBAwESnuAZXqyx9Wq9We8/owvW dGcP/sD6+Aa/g5I8</latexit><latexit sha1_base64="nGivbLVwf3Bp2IqRe6ydS6ekrNI=">AAAB9nicbVC7TsNAEF zzDOEVoKQ5ESFRWTbiWSBFoqEMEiaREis6XzbhlPNDd2ukyMo30EJFhWj5HQr+BdukgISpRjO72tkJEiUNOc6ntbC4tLyyWlmrrm9sbm3XdnbvTZxqgZ6IVazbATeoZIQeSVLYTjTyMF DYCkbXhd96RG1kHN3ROEE/5MNIDqTglEueuXLs016t7thOCTZP3CmpwxTNXu2r249FGmJEQnFjOq6TkJ9xTVIonFS7qcGEixEfYienEQ/R+FkZdsIOU8MpZglqJhUrRfy9kfHQmHEY5 JMhpwcz6xXif14npcGFn8koSQkjURwiqbA8ZISWeQvI+lIjES+SI5MRE1xzItSScSFyMc1rqeZ9uLPfzxPv2L603duTeuNsWkwF9uEAjsCFc2jADTTBAwESnuAZXqyx9Wq9We8/owvW dGcP/sD6+Aa/g5I8</latexit><latexit sha1_base64="nGivbLVwf3Bp2IqRe6ydS6ekrNI=">AAAB9nicbVC7TsNAEF zzDOEVoKQ5ESFRWTbiWSBFoqEMEiaREis6XzbhlPNDd2ukyMo30EJFhWj5HQr+BdukgISpRjO72tkJEiUNOc6ntbC4tLyyWlmrrm9sbm3XdnbvTZxqgZ6IVazbATeoZIQeSVLYTjTyMF DYCkbXhd96RG1kHN3ROEE/5MNIDqTglEueuXLs016t7thOCTZP3CmpwxTNXu2r249FGmJEQnFjOq6TkJ9xTVIonFS7qcGEixEfYienEQ/R+FkZdsIOU8MpZglqJhUrRfy9kfHQmHEY5 JMhpwcz6xXif14npcGFn8koSQkjURwiqbA8ZISWeQvI+lIjES+SI5MRE1xzItSScSFyMc1rqeZ9uLPfzxPv2L603duTeuNsWkwF9uEAjsCFc2jADTTBAwESnuAZXqyx9Wq9We8/owvW dGcP/sD6+Aa/g5I8</latexit><latexit sha1_base64="nGivbLVwf3Bp2IqRe6ydS6ekrNI=">AAAB9nicbVC7TsNAEF zzDOEVoKQ5ESFRWTbiWSBFoqEMEiaREis6XzbhlPNDd2ukyMo30EJFhWj5HQr+BdukgISpRjO72tkJEiUNOc6ntbC4tLyyWlmrrm9sbm3XdnbvTZxqgZ6IVazbATeoZIQeSVLYTjTyMF DYCkbXhd96RG1kHN3ROEE/5MNIDqTglEueuXLs016t7thOCTZP3CmpwxTNXu2r249FGmJEQnFjOq6TkJ9xTVIonFS7qcGEixEfYienEQ/R+FkZdsIOU8MpZglqJhUrRfy9kfHQmHEY5 JMhpwcz6xXif14npcGFn8koSQkjURwiqbA8ZISWeQvI+lIjES+SI5MRE1xzItSScSFyMc1rqeZ9uLPfzxPv2L603duTeuNsWkwF9uEAjsCFc2jADTTBAwESnuAZXqyx9Wq9We8/owvW dGcP/sD6+Aa/g5I8</latexit>
(b)
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T<latexit sha1_base64="Ul6vqGnHXJxOUCgM725jHSuOtac=">AAAB8nicbVC7TsNAED zzDOEVoKQ5ESFRRTZCPLpINJSJFJNIiRWdL5twyvls3e0hRVa+gBYqKkTLD1HwL9jGBSRMNZrZ1c5OmEhh0HU/nZXVtfWNzcpWdXtnd2+/dnB4b2KrOfg8lrHuhcyAFAp8FCihl2hg USihG05vc7/7CNqIWHVwlkAQsYkSY8EZZlK7M6zV3YZbgC4TryR1UqI1rH0NRjG3ESjkkhnT99wEg5RpFFzCvDqwBhLGp2wC/YwqFoEJ0iLonJ5awzCmCWgqJC1E+L2RssiYWRRmkxH DB7Po5eJ/Xt/i+DpIhUosguL5IRQSikOGa5E1AHQkNCCyPDlQoShnmiGCFpRxnok2q6Sa9eEtfr9M/PPGTcNrX9Sbl2UxFXJMTsgZ8cgVaZI70iI+4QTIE3kmL451Xp035/1ndMUpd 47IHzgf37T+kSU=</latexit><latexit sha1_base64="Ul6vqGnHXJxOUCgM725jHSuOtac=">AAAB8nicbVC7TsNAED zzDOEVoKQ5ESFRRTZCPLpINJSJFJNIiRWdL5twyvls3e0hRVa+gBYqKkTLD1HwL9jGBSRMNZrZ1c5OmEhh0HU/nZXVtfWNzcpWdXtnd2+/dnB4b2KrOfg8lrHuhcyAFAp8FCihl2hg USihG05vc7/7CNqIWHVwlkAQsYkSY8EZZlK7M6zV3YZbgC4TryR1UqI1rH0NRjG3ESjkkhnT99wEg5RpFFzCvDqwBhLGp2wC/YwqFoEJ0iLonJ5awzCmCWgqJC1E+L2RssiYWRRmkxH DB7Po5eJ/Xt/i+DpIhUosguL5IRQSikOGa5E1AHQkNCCyPDlQoShnmiGCFpRxnok2q6Sa9eEtfr9M/PPGTcNrX9Sbl2UxFXJMTsgZ8cgVaZI70iI+4QTIE3kmL451Xp035/1ndMUpd 47IHzgf37T+kSU=</latexit><latexit sha1_base64="Ul6vqGnHXJxOUCgM725jHSuOtac=">AAAB8nicbVC7TsNAED zzDOEVoKQ5ESFRRTZCPLpINJSJFJNIiRWdL5twyvls3e0hRVa+gBYqKkTLD1HwL9jGBSRMNZrZ1c5OmEhh0HU/nZXVtfWNzcpWdXtnd2+/dnB4b2KrOfg8lrHuhcyAFAp8FCihl2hg USihG05vc7/7CNqIWHVwlkAQsYkSY8EZZlK7M6zV3YZbgC4TryR1UqI1rH0NRjG3ESjkkhnT99wEg5RpFFzCvDqwBhLGp2wC/YwqFoEJ0iLonJ5awzCmCWgqJC1E+L2RssiYWRRmkxH DB7Po5eJ/Xt/i+DpIhUosguL5IRQSikOGa5E1AHQkNCCyPDlQoShnmiGCFpRxnok2q6Sa9eEtfr9M/PPGTcNrX9Sbl2UxFXJMTsgZ8cgVaZI70iI+4QTIE3kmL451Xp035/1ndMUpd 47IHzgf37T+kSU=</latexit><latexit sha1_base64="Ul6vqGnHXJxOUCgM725jHSuOtac=">AAAB8nicbVC7TsNAED zzDOEVoKQ5ESFRRTZCPLpINJSJFJNIiRWdL5twyvls3e0hRVa+gBYqKkTLD1HwL9jGBSRMNZrZ1c5OmEhh0HU/nZXVtfWNzcpWdXtnd2+/dnB4b2KrOfg8lrHuhcyAFAp8FCihl2hg USihG05vc7/7CNqIWHVwlkAQsYkSY8EZZlK7M6zV3YZbgC4TryR1UqI1rH0NRjG3ESjkkhnT99wEg5RpFFzCvDqwBhLGp2wC/YwqFoEJ0iLonJ5awzCmCWgqJC1E+L2RssiYWRRmkxH DB7Po5eJ/Xt/i+DpIhUosguL5IRQSikOGa5E1AHQkNCCyPDlQoShnmiGCFpRxnok2q6Sa9eEtfr9M/PPGTcNrX9Sbl2UxFXJMTsgZ8cgVaZI70iI+4QTIE3kmL451Xp035/1ndMUpd 47IHzgf37T+kSU=</latexit>
t
<latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAED yHVwivACXNiQiJKrIR4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HA olBCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGKdEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYj hg1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhuti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKn UPyB87HN+a+kUU=</latexit><latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAED yHVwivACXNiQiJKrIR4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HA olBCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGKdEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYj hg1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhuti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKn UPyB87HN+a+kUU=</latexit><latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAED yHVwivACXNiQiJKrIR4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HA olBCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGKdEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYj hg1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhuti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKn UPyB87HN+a+kUU=</latexit><latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAED yHVwivACXNiQiJKrIR4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HA olBCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGKdEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYj hg1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhuti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKn UPyB87HN+a+kUU=</latexit>
H(T, t)
<latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ 3UV62vqks3g0WoICUR8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYa WOBL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHXSTOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGD MJPDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab 9b7z2jBmu3skz+wPr4BWFOSkA==</latexit><latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ 3UV62vqks3g0WoICUR8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYa WOBL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHXSTOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGD MJPDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab 9b7z2jBmu3skz+wPr4BWFOSkA==</latexit><latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ 3UV62vqks3g0WoICUR8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYa WOBL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHXSTOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGD MJPDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab 9b7z2jBmu3skz+wPr4BWFOSkA==</latexit><latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ 3UV62vqks3g0WoICUR8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYa WOBL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHXSTOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGD MJPDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab 9b7z2jBmu3skz+wPr4BWFOSkA==</latexit>
s = 3
<latexit sha1_base64="nVIkBGpPs4w0b55RF9vBwKdcXA4=">AAAB9HicbVC7TsNAED zzDOEVoKQ5ESFRRTYgHgVSJBrKIDCJlFjR+rIJp5wfuluDIiufQAsVFaLlfyj4FxzjAhKmGs3samfHj5U0ZNuf1tz8wuLScmmlvLq2vrFZ2dq+M1GiBboiUpFu+WBQyRBdkqSwFWuE wFfY9IeXE7/5gNrIKLylUYxeAINQ9qUAyqQbc3HUrVTtmp2DzxKnIFVWoNGtfHV6kUgCDEkoMKbt2DF5KWiSQuG43EkMxiCGMMB2RkMI0HhpHnXM9xMDFPEYNZeK5yL+3kghMGYU+Nl kAHRvpr2J+J/XTqh/5qUyjBPCUEwOkVSYHzJCy6wD5D2pkQgmyZHLkAvQQIRachAiE5OslHLWhzP9/SxxD2vnNef6uFo/KYopsV22xw6Yw05ZnV2xBnOZYAP2xJ7Zi/VovVpv1vvP6 JxV7OywP7A+vgHeYJHI</latexit><latexit sha1_base64="nVIkBGpPs4w0b55RF9vBwKdcXA4=">AAAB9HicbVC7TsNAED zzDOEVoKQ5ESFRRTYgHgVSJBrKIDCJlFjR+rIJp5wfuluDIiufQAsVFaLlfyj4FxzjAhKmGs3samfHj5U0ZNuf1tz8wuLScmmlvLq2vrFZ2dq+M1GiBboiUpFu+WBQyRBdkqSwFWuE wFfY9IeXE7/5gNrIKLylUYxeAINQ9qUAyqQbc3HUrVTtmp2DzxKnIFVWoNGtfHV6kUgCDEkoMKbt2DF5KWiSQuG43EkMxiCGMMB2RkMI0HhpHnXM9xMDFPEYNZeK5yL+3kghMGYU+Nl kAHRvpr2J+J/XTqh/5qUyjBPCUEwOkVSYHzJCy6wD5D2pkQgmyZHLkAvQQIRachAiE5OslHLWhzP9/SxxD2vnNef6uFo/KYopsV22xw6Yw05ZnV2xBnOZYAP2xJ7Zi/VovVpv1vvP6 JxV7OywP7A+vgHeYJHI</latexit><latexit sha1_base64="nVIkBGpPs4w0b55RF9vBwKdcXA4=">AAAB9HicbVC7TsNAED zzDOEVoKQ5ESFRRTYgHgVSJBrKIDCJlFjR+rIJp5wfuluDIiufQAsVFaLlfyj4FxzjAhKmGs3samfHj5U0ZNuf1tz8wuLScmmlvLq2vrFZ2dq+M1GiBboiUpFu+WBQyRBdkqSwFWuE wFfY9IeXE7/5gNrIKLylUYxeAINQ9qUAyqQbc3HUrVTtmp2DzxKnIFVWoNGtfHV6kUgCDEkoMKbt2DF5KWiSQuG43EkMxiCGMMB2RkMI0HhpHnXM9xMDFPEYNZeK5yL+3kghMGYU+Nl kAHRvpr2J+J/XTqh/5qUyjBPCUEwOkVSYHzJCy6wD5D2pkQgmyZHLkAvQQIRachAiE5OslHLWhzP9/SxxD2vnNef6uFo/KYopsV22xw6Yw05ZnV2xBnOZYAP2xJ7Zi/VovVpv1vvP6 JxV7OywP7A+vgHeYJHI</latexit><latexit sha1_base64="nVIkBGpPs4w0b55RF9vBwKdcXA4=">AAAB9HicbVC7TsNAED zzDOEVoKQ5ESFRRTYgHgVSJBrKIDCJlFjR+rIJp5wfuluDIiufQAsVFaLlfyj4FxzjAhKmGs3samfHj5U0ZNuf1tz8wuLScmmlvLq2vrFZ2dq+M1GiBboiUpFu+WBQyRBdkqSwFWuE wFfY9IeXE7/5gNrIKLylUYxeAINQ9qUAyqQbc3HUrVTtmp2DzxKnIFVWoNGtfHV6kUgCDEkoMKbt2DF5KWiSQuG43EkMxiCGMMB2RkMI0HhpHnXM9xMDFPEYNZeK5yL+3kghMGYU+Nl kAHRvpr2J+J/XTqh/5qUyjBPCUEwOkVSYHzJCy6wD5D2pkQgmyZHLkAvQQIRachAiE5OslHLWhzP9/SxxD2vnNef6uFo/KYopsV22xw6Yw05ZnV2xBnOZYAP2xJ7Zi/VovVpv1vvP6 JxV7OywP7A+vgHeYJHI</latexit>
(c)
(c)
s = 3
<latexit sha1_base64="nVIkBGpPs4w0b55RF9vBwKdcXA4=">A AAB9HicbVC7TsNAEDzzDOEVoKQ5ESFRRTYgHgVSJBrKIDCJlFjR+rIJp5wfuluDIiufQAsVFaLlfyj4FxzjAhKmGs3samfHj5U0ZNuf1tz 8wuLScmmlvLq2vrFZ2dq+M1GiBboiUpFu+WBQyRBdkqSwFWuEwFfY9IeXE7/5gNrIKLylUYxeAINQ9qUAyqQbc3HUrVTtmp2DzxKnIFVWo NGtfHV6kUgCDEkoMKbt2DF5KWiSQuG43EkMxiCGMMB2RkMI0HhpHnXM9xMDFPEYNZeK5yL+3kghMGYU+NlkAHRvpr2J+J/XTqh/5qUyjBP CUEwOkVSYHzJCy6wD5D2pkQgmyZHLkAvQQIRachAiE5OslHLWhzP9/SxxD2vnNef6uFo/KYopsV22xw6Yw05ZnV2xBnOZYAP2xJ7Zi/Vov Vpv1vvP6JxV7OywP7A+vgHeYJHI</latexit><latexit sha1_base64="nVIkBGpPs4w0b55RF9vBwKdcXA4=">A AAB9HicbVC7TsNAEDzzDOEVoKQ5ESFRRTYgHgVSJBrKIDCJlFjR+rIJp5wfuluDIiufQAsVFaLlfyj4FxzjAhKmGs3samfHj5U0ZNuf1tz 8wuLScmmlvLq2vrFZ2dq+M1GiBboiUpFu+WBQyRBdkqSwFWuEwFfY9IeXE7/5gNrIKLylUYxeAINQ9qUAyqQbc3HUrVTtmp2DzxKnIFVWo NGtfHV6kUgCDEkoMKbt2DF5KWiSQuG43EkMxiCGMMB2RkMI0HhpHnXM9xMDFPEYNZeK5yL+3kghMGYU+NlkAHRvpr2J+J/XTqh/5qUyjBP CUEwOkVSYHzJCy6wD5D2pkQgmyZHLkAvQQIRachAiE5OslHLWhzP9/SxxD2vnNef6uFo/KYopsV22xw6Yw05ZnV2xBnOZYAP2xJ7Zi/Vov Vpv1vvP6JxV7OywP7A+vgHeYJHI</latexit><latexit sha1_base64="nVIkBGpPs4w0b55RF9vBwKdcXA4=">A AAB9HicbVC7TsNAEDzzDOEVoKQ5ESFRRTYgHgVSJBrKIDCJlFjR+rIJp5wfuluDIiufQAsVFaLlfyj4FxzjAhKmGs3samfHj5U0ZNuf1tz 8wuLScmmlvLq2vrFZ2dq+M1GiBboiUpFu+WBQyRBdkqSwFWuEwFfY9IeXE7/5gNrIKLylUYxeAINQ9qUAyqQbc3HUrVTtmp2DzxKnIFVWo NGtfHV6kUgCDEkoMKbt2DF5KWiSQuG43EkMxiCGMMB2RkMI0HhpHnXM9xMDFPEYNZeK5yL+3kghMGYU+NlkAHRvpr2J+J/XTqh/5qUyjBP CUEwOkVSYHzJCy6wD5D2pkQgmyZHLkAvQQIRachAiE5OslHLWhzP9/SxxD2vnNef6uFo/KYopsV22xw6Yw05ZnV2xBnOZYAP2xJ7Zi/Vov Vpv1vvP6JxV7OywP7A+vgHeYJHI</latexit><latexit sha1_base64="nVIkBGpPs4w0b55RF9vBwKdcXA4=">A AAB9HicbVC7TsNAEDzzDOEVoKQ5ESFRRTYgHgVSJBrKIDCJlFjR+rIJp5wfuluDIiufQAsVFaLlfyj4FxzjAhKmGs3samfHj5U0ZNuf1tz 8wuLScmmlvLq2vrFZ2dq+M1GiBboiUpFu+WBQyRBdkqSwFWuEwFfY9IeXE7/5gNrIKLylUYxeAINQ9qUAyqQbc3HUrVTtmp2DzxKnIFVWo NGtfHV6kUgCDEkoMKbt2DF5KWiSQuG43EkMxiCGMMB2RkMI0HhpHnXM9xMDFPEYNZeK5yL+3kghMGYU+NlkAHRvpr2J+J/XTqh/5qUyjBP CUEwOkVSYHzJCy6wD5D2pkQgmyZHLkAvQQIRachAiE5OslHLWhzP9/SxxD2vnNef6uFo/KYopsV22xw6Yw05ZnV2xBnOZYAP2xJ7Zi/Vov Vpv1vvP6JxV7OywP7A+vgHeYJHI</latexit>
T = 0.01
<latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA 9SwNBEN2LXzF+RS1tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4P JKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXsAmoRgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaM gC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhIkB6EgoQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9 qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit><latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA 9SwNBEN2LXzF+RS1tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4P JKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXsAmoRgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaM gC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhIkB6EgoQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9 qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit><latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA 9SwNBEN2LXzF+RS1tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4P JKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXsAmoRgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaM gC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhIkB6EgoQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9 qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit><latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA 9SwNBEN2LXzF+RS1tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4P JKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXsAmoRgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaM gC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhIkB6EgoQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9 qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit>
T = 0.1
<latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbV A9SwNBEN2LXzF+RS1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWq AnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IUwiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M 9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAyawH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfW m7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit><latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbV A9SwNBEN2LXzF+RS1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWq AnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IUwiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M 9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAyawH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfW m7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit><latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbV A9SwNBEN2LXzF+RS1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWq AnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IUwiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M 9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAyawH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfW m7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit><latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbV A9SwNBEN2LXzF+RS1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWq AnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IUwiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M 9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAyawH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfW m7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit>
T = 0.05
<latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA 9SwNBEN3zM8avqKXNYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj 2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxKEaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaM gC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FAoQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9 rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit><latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA 9SwNBEN3zM8avqKXNYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj 2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxKEaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaM gC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FAoQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9 rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit><latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA 9SwNBEN3zM8avqKXNYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj 2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxKEaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaM gC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FAoQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9 rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit><latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA 9SwNBEN3zM8avqKXNYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj 2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxKEaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaM gC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FAoQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9 rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit>
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rc(opt)
<latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3f XCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi 4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3f XCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi 4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3f XCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi 4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3f XCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi 4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit>H(opt)
<latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJ z1bXxFPYowGAS9LLtrHuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCE s1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplB wCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJokeZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ 9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJ z1bXxFPYowGAS9LLtrHuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCE s1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplB wCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJokeZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ 9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJ z1bXxFPYowGAS9LLtrHuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCE s1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplB wCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJokeZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ 9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJ z1bXxFPYowGAS9LLtrHuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCE s1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplB wCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJokeZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ 9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit>
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Figure 2. (Color online) Plots of the QFIH(T, t) for three illustrative
cases of (a) ohmic (s = 1), (b) sub-ohmic (s = 0.5) and (c) super-
ohmic (s = 3) environments. In the upper-right boxes we plot the
optimal interaction times topt as a function of reservoir temperature
T . In the lower-right boxes we plot the optimal reservoir temperature
Topt given a fixed interaction time t.
The behaviour of the decoherence factor Γ(T, t) is illus-
trated in the left panels of Fig.3 for the three ohmic regimes
as a function of the interaction time t and for three different
values of the reservoir temperature. In the large interaction
time limit, i.e. when the qubit achieves its stationary state,
the decoherence factor for both sub-ohmic and ohmic envi-
ronments increase with time for all temperatures. This means
that full decoherence is expected these cases. On the other
hand, for the super-ohmic environment, we see that the de-
coherence factor approaches a constant value, and a residual
coherence in the qubit state is thus expected. The saturation
value of the decoherence factor is given by
Γ(T, t→∞) = −1 + 2T 2Ψ[T ] , (16)
where Ψ[z] is the digamma function, i.e. the first polygamma
function, being the m-th polygamma defined as:
Ψ(m)[z] :=
dm
dzm
Ψ[z] =
dm+1
dzm+1
ln Γ¯[z] , (17)
with Ψ0[z] = Ψ[z] = Γ¯
′[z]
Γ¯[z]
, Γ¯[z] =
∫∞
0
tz−1e−tdt is the
5Gamma function.
The saturation of the decoherence factor suggests the possi-
bility of having long-time coherence of the qubit and, in turn,
the long-time estimability of temperature. In order to inves-
tigate this behaviour quantitatively, we now compare the val-
ues of the maximum QFI to those of the residual coherence
[31], as quantified by the sum of the absolute values of the
off-diagonal elements of the density matrix of the probe after
the interaction with the reservoir, i.e.
rc =
∑
j 6=k
∣∣%S,jk(t)∣∣ . (18)
In the right panels of Fig.3, we show the value H(opt) of the
QFI at the optimal interaction time, together with the residual
coherence rc(opt) at the same time. We notice that in order
to achieve higher values of the QFI, the probe should inter-
act enough time with the reservoir and, in turn, lose coher-
ence. On the other hand, optimal estimation does not nec-
essarily correspond to the strong decoherence regime, since
in that case no information may be left encoded in the qubit
state. The optimal conditions for estimation are thus deter-
mined by an interplay between the features of the dephasing
dynamics and the specific Ohmic structure of the environ-
ment, rather than from the sole structure of the interaction.
The global estimability of temperature is addressed in Fig. 4,
where we show the QSNR evaluated at the optimal interac-
tion time topt, as obtained from Eqs. (8) and (15). We show
the QSNR for the three values of the ohmicity parameter con-
sidered above. For low temperatures the QSNR is vanishing,
whereas for higher temperatures it increases. The behaviour is
s-dependent in the intermediate temperature regime, whereas
for high temperature QSNR is saturates to a universal value,
independent on the nature of the spectral density of the envi-
ronment.
We conclude this Section with few analytic results, valid in
some specific regime. In the low temperature regime T  1
and for ohmic environment (s = 1) the integration in Eq. (14)
may be explicitly performed, thus obtaining an explicit form
for the decoherence factor
H(T, t)
s=1
=
pi2t2 [pitT coth (pitT )− 1]2
(1 + t2) sinh2 (pitT )− pi2t2T 2 . (19)
Upon comparing this expression with the numerical results
we found that the above expression is providing a good ap-
proximation for the dimensional temperature in the regime
T <∼ 10−2. For super-ohmic environments, the decoherence
factor may be obtained analytically for s ≥ 2. In particular,
there is an explicit form of the QFI for s = 3, which is not
reported here.
In the high temperature limit we may write
coth
( ω
2T
)
' 2T
ω
,
and substituting in Eq. (14) we obtain
Γ(t, s) = 2T
∫
dω ωs−3 e−ω (1− cosωt) (20)
s = 1
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<latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbVA9SwNBEN2LXzF+RS 1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWqAnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IU wiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAya wH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfWm7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit><latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbVA9SwNBEN2LXzF+RS 1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWqAnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IU wiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAya wH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfWm7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit><latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbVA9SwNBEN2LXzF+RS 1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWqAnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IU wiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAya wH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfWm7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit><latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbVA9SwNBEN2LXzF+RS 1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWqAnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IU wiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAya wH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfWm7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit>
T = 0.05
<latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA9SwNBEN3zM8avqKX NYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxK EaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaMgC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FA oQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit><latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA9SwNBEN3zM8avqKX NYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxK EaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaMgC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FA oQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit><latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA9SwNBEN3zM8avqKX NYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxK EaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaMgC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FA oQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit><latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA9SwNBEN3zM8avqKX NYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxK EaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaMgC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FA oQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit>
T = 0.01
<latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA9SwNBEN2LXzF+RS1 tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4PJKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXsAmo RgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaMgC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhIkB6Eg oQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit><latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA9SwNBEN2LXzF+RS1 tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4PJKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXsAmo RgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaMgC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhIkB6Eg oQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit><latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA9SwNBEN2LXzF+RS1 tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4PJKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXsAmo RgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaMgC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhIkB6Eg oQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit><latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA9SwNBEN2LXzF+RS1 tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4PJKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXsAmo RgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaMgC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhIkB6Eg oQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit>
T = 0.1
<latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbVA9SwNBEN2LXzF+RS 1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWqAnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IU wiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAya wH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfWm7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit><latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbVA9SwNBEN2LXzF+RS 1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWqAnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IU wiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAya wH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfWm7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit><latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbVA9SwNBEN2LXzF+RS 1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWqAnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IU wiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAya wH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfWm7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit><latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbVA9SwNBEN2LXzF+RS 1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWqAnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IU wiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAya wH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfWm7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit>
T = 0.05
<latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA9SwNBEN3zM8avqKX NYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxK EaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaMgC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FA oQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit><latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA9SwNBEN3zM8avqKX NYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxK EaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaMgC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FA oQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit><latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA9SwNBEN3zM8avqKX NYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxK EaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaMgC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FA oQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit><latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA9SwNBEN3zM8avqKX NYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxK EaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaMgC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FA oQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit>
rc(opt)
<latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+ vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/ GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+ vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/ GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+ vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/ GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+ vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/ GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit>
H(opt)
<latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLtr HuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9 LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJo keZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLtr HuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9 LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJo keZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLtr HuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9 LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJo keZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLtr HuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9 LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJo keZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit>
H(opt)
<latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLtr HuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9 LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJo keZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLtr HuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9 LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJo keZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLtr HuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9 LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJo keZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLtr HuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9 LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJo keZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit>
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rc(opt)
<latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+ vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/ GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+ vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/ GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+ vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/ GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+ vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/ GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit>
topt
<latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIR 4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG3 bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b7 eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit><latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIR 4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG3 bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b7 eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit><latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIR 4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG3 bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b7 eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit><latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIR 4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG3 bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b7 eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit>
topt
<latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIR 4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG3 bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b7 eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit><latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIR 4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG3 bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b7 eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit><latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIR 4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG3 bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b7 eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit><latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIR 4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG3 bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b7 eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit>
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s = 1
<latexit sha1_base64="4KgeFHN5xTZ7ghn9t09O0Rql2rI=">AAAB9HicbVC7TsNAEDyHVwi vACXNiQiJKrIR4lEgRaKhDAKTSEkUrS+bcMr5obs1KLLyCbRQUSFa/oeCf8E2LiBhqtHMrnZ2vEhJQ7b9aZUWFpeWV8qrlbX1jc2t6vbOnQljLdAVoQp12wODSgbokiSF7Ugj+J7Clje+zPzWA2oj w+CWJhH2fBgFcigFUCrdmAunX63ZdTsHnydOQWqsQLNf/eoOQhH7GJBQYEzHsSPqJaBJCoXTSjc2GIEYwwg7KQ3AR9NL8qhTfhAboJBHqLlUPBfx90YCvjET30snfaB7M+tl4n9eJ6bhWS+RQRQTB iI7RFJhfsgILdMOkA+kRiLIkiOXAReggQi15CBEKsZpKZW0D2f2+3niHtXP6871ca1xUhRTZntsnx0yh52yBrtiTeYywUbsiT2zF+vRerXerPef0ZJV7OyyP7A+vgHbRJHG</latexit><latexit sha1_base64="4KgeFHN5xTZ7ghn9t09O0Rql2rI=">AAAB9HicbVC7TsNAEDyHVwi vACXNiQiJKrIR4lEgRaKhDAKTSEkUrS+bcMr5obs1KLLyCbRQUSFa/oeCf8E2LiBhqtHMrnZ2vEhJQ7b9aZUWFpeWV8qrlbX1jc2t6vbOnQljLdAVoQp12wODSgbokiSF7Ugj+J7Clje+zPzWA2oj w+CWJhH2fBgFcigFUCrdmAunX63ZdTsHnydOQWqsQLNf/eoOQhH7GJBQYEzHsSPqJaBJCoXTSjc2GIEYwwg7KQ3AR9NL8qhTfhAboJBHqLlUPBfx90YCvjET30snfaB7M+tl4n9eJ6bhWS+RQRQTB iI7RFJhfsgILdMOkA+kRiLIkiOXAReggQi15CBEKsZpKZW0D2f2+3niHtXP6871ca1xUhRTZntsnx0yh52yBrtiTeYywUbsiT2zF+vRerXerPef0ZJV7OyyP7A+vgHbRJHG</latexit><latexit sha1_base64="4KgeFHN5xTZ7ghn9t09O0Rql2rI=">AAAB9HicbVC7TsNAEDyHVwi vACXNiQiJKrIR4lEgRaKhDAKTSEkUrS+bcMr5obs1KLLyCbRQUSFa/oeCf8E2LiBhqtHMrnZ2vEhJQ7b9aZUWFpeWV8qrlbX1jc2t6vbOnQljLdAVoQp12wODSgbokiSF7Ugj+J7Clje+zPzWA2oj w+CWJhH2fBgFcigFUCrdmAunX63ZdTsHnydOQWqsQLNf/eoOQhH7GJBQYEzHsSPqJaBJCoXTSjc2GIEYwwg7KQ3AR9NL8qhTfhAboJBHqLlUPBfx90YCvjET30snfaB7M+tl4n9eJ6bhWS+RQRQTB iI7RFJhfsgILdMOkA+kRiLIkiOXAReggQi15CBEKsZpKZW0D2f2+3niHtXP6871ca1xUhRTZntsnx0yh52yBrtiTeYywUbsiT2zF+vRerXerPef0ZJV7OyyP7A+vgHbRJHG</latexit><latexit sha1_base64="4KgeFHN5xTZ7ghn9t09O0Rql2rI=">AAAB9HicbVC7TsNAEDyHVwi vACXNiQiJKrIR4lEgRaKhDAKTSEkUrS+bcMr5obs1KLLyCbRQUSFa/oeCf8E2LiBhqtHMrnZ2vEhJQ7b9aZUWFpeWV8qrlbX1jc2t6vbOnQljLdAVoQp12wODSgbokiSF7Ugj+J7Clje+zPzWA2oj w+CWJhH2fBgFcigFUCrdmAunX63ZdTsHnydOQWqsQLNf/eoOQhH7GJBQYEzHsSPqJaBJCoXTSjc2GIEYwwg7KQ3AR9NL8qhTfhAboJBHqLlUPBfx90YCvjET30snfaB7M+tl4n9eJ6bhWS+RQRQTB iI7RFJhfsgILdMOkA+kRiLIkiOXAReggQi15CBEKsZpKZW0D2f2+3niHtXP6871ca1xUhRTZntsnx0yh52yBrtiTeYywUbsiT2zF+vRerXerPef0ZJV7OyyP7A+vgHbRJHG</latexit>
s = 0.5
<latexit sha1_base64="nGivbLVwf3Bp2IqRe6ydS6ekrNI=">AAAB9nicbVC7TsNAEFzzDO EVoKQ5ESFRWTbiWSBFoqEMEiaREis6XzbhlPNDd2ukyMo30EJFhWj5HQr+BdukgISpRjO72tkJEiUNOc6ntbC4tLyyWlmrrm9sbm3XdnbvTZxqgZ6IVazbATeoZIQeSVLYTjTyMFDYCkbXhd96R G1kHN3ROEE/5MNIDqTglEueuXLs016t7thOCTZP3CmpwxTNXu2r249FGmJEQnFjOq6TkJ9xTVIonFS7qcGEixEfYienEQ/R+FkZdsIOU8MpZglqJhUrRfy9kfHQmHEY5JMhpwcz6xXif14npcGFn 8koSQkjURwiqbA8ZISWeQvI+lIjES+SI5MRE1xzItSScSFyMc1rqeZ9uLPfzxPv2L603duTeuNsWkwF9uEAjsCFc2jADTTBAwESnuAZXqyx9Wq9We8/owvWdGcP/sD6+Aa/g5I8</latexit><latexit sha1_base64="nGivbLVwf3Bp2IqRe6ydS6ekrNI=">AAAB9nicbVC7TsNAEFzzDO EVoKQ5ESFRWTbiWSBFoqEMEiaREis6XzbhlPNDd2ukyMo30EJFhWj5HQr+BdukgISpRjO72tkJEiUNOc6ntbC4tLyyWlmrrm9sbm3XdnbvTZxqgZ6IVazbATeoZIQeSVLYTjTyMFDYCkbXhd96R G1kHN3ROEE/5MNIDqTglEueuXLs016t7thOCTZP3CmpwxTNXu2r249FGmJEQnFjOq6TkJ9xTVIonFS7qcGEixEfYienEQ/R+FkZdsIOU8MpZglqJhUrRfy9kfHQmHEY5JMhpwcz6xXif14npcGFn 8koSQkjURwiqbA8ZISWeQvI+lIjES+SI5MRE1xzItSScSFyMc1rqeZ9uLPfzxPv2L603duTeuNsWkwF9uEAjsCFc2jADTTBAwESnuAZXqyx9Wq9We8/owvWdGcP/sD6+Aa/g5I8</latexit><latexit sha1_base64="nGivbLVwf3Bp2IqRe6ydS6ekrNI=">AAAB9nicbVC7TsNAEFzzDO EVoKQ5ESFRWTbiWSBFoqEMEiaREis6XzbhlPNDd2ukyMo30EJFhWj5HQr+BdukgISpRjO72tkJEiUNOc6ntbC4tLyyWlmrrm9sbm3XdnbvTZxqgZ6IVazbATeoZIQeSVLYTjTyMFDYCkbXhd96R G1kHN3ROEE/5MNIDqTglEueuXLs016t7thOCTZP3CmpwxTNXu2r249FGmJEQnFjOq6TkJ9xTVIonFS7qcGEixEfYienEQ/R+FkZdsIOU8MpZglqJhUrRfy9kfHQmHEY5JMhpwcz6xXif14npcGFn 8koSQkjURwiqbA8ZISWeQvI+lIjES+SI5MRE1xzItSScSFyMc1rqeZ9uLPfzxPv2L603duTeuNsWkwF9uEAjsCFc2jADTTBAwESnuAZXqyx9Wq9We8/owvWdGcP/sD6+Aa/g5I8</latexit><latexit sha1_base64="nGivbLVwf3Bp2IqRe6ydS6ekrNI=">AAAB9nicbVC7TsNAEFzzDO EVoKQ5ESFRWTbiWSBFoqEMEiaREis6XzbhlPNDd2ukyMo30EJFhWj5HQr+BdukgISpRjO72tkJEiUNOc6ntbC4tLyyWlmrrm9sbm3XdnbvTZxqgZ6IVazbATeoZIQeSVLYTjTyMFDYCkbXhd96R G1kHN3ROEE/5MNIDqTglEueuXLs016t7thOCTZP3CmpwxTNXu2r249FGmJEQnFjOq6TkJ9xTVIonFS7qcGEixEfYienEQ/R+FkZdsIOU8MpZglqJhUrRfy9kfHQmHEY5JMhpwcz6xXif14npcGFn 8koSQkjURwiqbA8ZISWeQvI+lIjES+SI5MRE1xzItSScSFyMc1rqeZ9uLPfzxPv2L603duTeuNsWkwF9uEAjsCFc2jADTTBAwESnuAZXqyx9Wq9We8/owvWdGcP/sD6+Aa/g5I8</latexit>
(a)
(b)T = 0.01<latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA9SwNBEN2LXzF+RS 1tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4PJKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXs AmoRgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaMgC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhI kB6EgoQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit><latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA9SwNBEN2LXzF+RS 1tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4PJKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXs AmoRgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaMgC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhI kB6EgoQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit><latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA9SwNBEN2LXzF+RS 1tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4PJKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXs AmoRgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaMgC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhI kB6EgoQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit><latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA9SwNBEN2LXzF+RS 1tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4PJKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXs AmoRgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaMgC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhI kB6EgoQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit>
T = 0.1
<latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbVA9SwNBEN2LXzF+RS 1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWqAnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IU wiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAya wH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfWm7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit><latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbVA9SwNBEN2LXzF+RS 1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWqAnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IU wiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAya wH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfWm7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit><latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbVA9SwNBEN2LXzF+RS 1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWqAnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IU wiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAya wH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfWm7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit><latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbVA9SwNBEN2LXzF+RS 1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWqAnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IU wiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAya wH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfWm7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit>
T = 0.05
<latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA9SwNBEN3zM8avqKX NYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxK EaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaMgC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FA oQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit><latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA9SwNBEN3zM8avqKX NYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxK EaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaMgC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FA oQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit><latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA9SwNBEN3zM8avqKX NYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxK EaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaMgC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FA oQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit><latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA9SwNBEN3zM8avqKX NYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxK EaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaMgC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FA oQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit>
T = 0.01
<latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA9SwNBEN2LXzF+RS1 tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4PJKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXsAmo RgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaMgC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhIkB6Eg oQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit><latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA9SwNBEN2LXzF+RS1 tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4PJKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXsAmo RgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaMgC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhIkB6Eg oQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit><latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA9SwNBEN2LXzF+RS1 tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4PJKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXsAmo RgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaMgC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhIkB6Eg oQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit><latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA9SwNBEN2LXzF+RS1 tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4PJKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXsAmo RgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaMgC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhIkB6Eg oQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit>
T = 0.1
<latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbVA9SwNBEN2LXzF+RS 1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWqAnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IU wiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAya wH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfWm7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit><latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbVA9SwNBEN2LXzF+RS 1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWqAnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IU wiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAya wH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfWm7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit><latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbVA9SwNBEN2LXzF+RS 1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWqAnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IU wiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAya wH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfWm7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit><latexit sha1_base64="4wjPw+AyG4DlmqosYaCOXOOciyw=">AAAB9nicbVA9SwNBEN2LXzF+RS 1tFoNgddwFQS2EgI1lhJwJJEeY20zikr0PdueEEPIbbLWyElv/joX/xbvzCo2+6vHeDPPmBYmShhznw6qsrK6tb1Q3a1vbO7t79f2DOxOnWqAnYhXrXgAGlYzQI0kKe4lGCAOF3WB6nfvdB9RGxlGHZgn6IU wiOZYCKJO8zpVju8N6w7GdAvwvcUvSYCXaw/rnYBSLNMSIhAJj+q6TkD8HTVIoXNQGqcEExBQm2M9oBCEaf16EXfCT1ADFPEHNpeKFiD835hAaMwuDbDIEujfLXi7+5/VTGl/4cxklKWEk8kMkFRaHjNAya wH5SGokgjw5chlxARqIUEsOQmRimtVSy/pwl7//S7ymfWm7t2eNVrMspsqO2DE7ZS47Zy12w9rMY4JJ9sie2LM1s16sV+vte7RilTuH7Bes9y+HaZIV</latexit>
T = 0.05
<latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA9SwNBEN3zM8avqKX NYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxK EaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaMgC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FA oQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit><latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA9SwNBEN3zM8avqKX NYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxK EaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaMgC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FA oQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit><latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA9SwNBEN3zM8avqKX NYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxK EaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaMgC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FA oQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit><latexit sha1_base64="EOPTKLJwyrrQxKfI0Uhq/HzLWGw=">AAAB93icbVA9SwNBEN3zM8avqKX NYhCswl1Q1EII2FhGyCWB5Ah7m0lcs/fB7pwQj/wHW62sxNafY+F/ce+8QhNfM4/3ZpiZ58dSaLTtT2tpeWV1bb20Ud7c2t7Zreztt3WUKA4uj2Skuj7TIEUILgqU0I0VsMCX0PEn15nfeQClRRS2cBqDF7BxK EaCMzRSu3Vl1+yzQaVqSg66SJyCVEmB5qDy1R9GPAkgRC6Z1j3HjtFLmULBJczK/URDzPiEjaFnaMgC0F6aXzujx4lmGNEYFBWS5iL8nkhZoPU08E1nwPBOz3uZ+J/XS3B04aUijBOEkGeLUEjIF2muhIkB6FA oQGTZ5UBFSDlTDBGUoIxzIyYml7LJw5n/fpG49dplzbk9rTbqRTAlckiOyAlxyDlpkBvSJC7h5J48kWfyYj1ar9ab9f7TumQVMwfkD6yPb/5WklM=</latexit>
rc(opt)
<latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+ vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/ GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+ vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/ GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+ vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/ GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+ vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/ GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit>
H(opt)
<latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLtr HuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9 LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJo keZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLtr HuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9 LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJo keZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLtr HuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9 LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJo keZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLtr HuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9 LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJo keZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit>
H(opt)
<latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLtr HuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9 LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJo keZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLtr HuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9 LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJo keZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLtr HuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9 LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJo keZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLtr HuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU9 LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJo keZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit>
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rc(opt)
<latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+ vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/ GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+ vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/ GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+ vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/ GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi+ vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II/ GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit>
topt
<latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIR 4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG3 bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b7 eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit><latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIR 4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG3 bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b7 eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit><latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIR 4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG3 bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b7 eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit><latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIR 4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG3 bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b7 eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit>
topt
<latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIR 4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG3 bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b7 eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit><latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIR 4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG3 bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b7 eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit><latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIR 4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG3 bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b7 eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit><latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIR 4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG3 bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b7 eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit>
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T<latexit sha1_base64="Ul6vqGnHXJxOUCgM725jHSuOtac=">AAAB8nicbVC7TsNAEDzzDOEVoKQ5ESFRRTZ CPLpINJSJFJNIiRWdL5twyvls3e0hRVa+gBYqKkTLD1HwL9jGBSRMNZrZ1c5OmEhh0HU/nZXVtfWNzcpWdXtnd2+/dnB4b2KrOfg8lrHuhcyAFAp8FCihl2hgUSihG05vc7/7CNqIWHVwlkAQsYkSY8EZZlK7M6zV3YZbgC4TryR1U qI1rH0NRjG3ESjkkhnT99wEg5RpFFzCvDqwBhLGp2wC/YwqFoEJ0iLonJ5awzCmCWgqJC1E+L2RssiYWRRmkxHDB7Po5eJ/Xt/i+DpIhUosguL5IRQSikOGa5E1AHQkNCCyPDlQoShnmiGCFpRxnok2q6Sa9eEtfr9M/PPGTcNrX9S bl2UxFXJMTsgZ8cgVaZI70iI+4QTIE3kmL451Xp035/1ndMUpd47IHzgf37T+kSU=</latexit><latexit sha1_base64="Ul6vqGnHXJxOUCgM725jHSuOtac=">AAAB8nicbVC7TsNAEDzzDOEVoKQ5ESFRRTZ CPLpINJSJFJNIiRWdL5twyvls3e0hRVa+gBYqKkTLD1HwL9jGBSRMNZrZ1c5OmEhh0HU/nZXVtfWNzcpWdXtnd2+/dnB4b2KrOfg8lrHuhcyAFAp8FCihl2hgUSihG05vc7/7CNqIWHVwlkAQsYkSY8EZZlK7M6zV3YZbgC4TryR1U qI1rH0NRjG3ESjkkhnT99wEg5RpFFzCvDqwBhLGp2wC/YwqFoEJ0iLonJ5awzCmCWgqJC1E+L2RssiYWRRmkxHDB7Po5eJ/Xt/i+DpIhUosguL5IRQSikOGa5E1AHQkNCCyPDlQoShnmiGCFpRxnok2q6Sa9eEtfr9M/PPGTcNrX9S bl2UxFXJMTsgZ8cgVaZI70iI+4QTIE3kmL451Xp035/1ndMUpd47IHzgf37T+kSU=</latexit><latexit sha1_base64="Ul6vqGnHXJxOUCgM725jHSuOtac=">AAAB8nicbVC7TsNAEDzzDOEVoKQ5ESFRRTZ CPLpINJSJFJNIiRWdL5twyvls3e0hRVa+gBYqKkTLD1HwL9jGBSRMNZrZ1c5OmEhh0HU/nZXVtfWNzcpWdXtnd2+/dnB4b2KrOfg8lrHuhcyAFAp8FCihl2hgUSihG05vc7/7CNqIWHVwlkAQsYkSY8EZZlK7M6zV3YZbgC4TryR1U qI1rH0NRjG3ESjkkhnT99wEg5RpFFzCvDqwBhLGp2wC/YwqFoEJ0iLonJ5awzCmCWgqJC1E+L2RssiYWRRmkxHDB7Po5eJ/Xt/i+DpIhUosguL5IRQSikOGa5E1AHQkNCCyPDlQoShnmiGCFpRxnok2q6Sa9eEtfr9M/PPGTcNrX9S bl2UxFXJMTsgZ8cgVaZI70iI+4QTIE3kmL451Xp035/1ndMUpd47IHzgf37T+kSU=</latexit><latexit sha1_base64="Ul6vqGnHXJxOUCgM725jHSuOtac=">AAAB8nicbVC7TsNAEDzzDOEVoKQ5ESFRRTZ CPLpINJSJFJNIiRWdL5twyvls3e0hRVa+gBYqKkTLD1HwL9jGBSRMNZrZ1c5OmEhh0HU/nZXVtfWNzcpWdXtnd2+/dnB4b2KrOfg8lrHuhcyAFAp8FCihl2hgUSihG05vc7/7CNqIWHVwlkAQsYkSY8EZZlK7M6zV3YZbgC4TryR1U qI1rH0NRjG3ESjkkhnT99wEg5RpFFzCvDqwBhLGp2wC/YwqFoEJ0iLonJ5awzCmCWgqJC1E+L2RssiYWRRmkxHDB7Po5eJ/Xt/i+DpIhUosguL5IRQSikOGa5E1AHQkNCCyPDlQoShnmiGCFpRxnok2q6Sa9eEtfr9M/PPGTcNrX9S bl2UxFXJMTsgZ8cgVaZI70iI+4QTIE3kmL451Xp035/1ndMUpd47IHzgf37T+kSU=</latexit>
t
<latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAEDyHVwivACXNiQiJKrI R4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HAolBCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGK dEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYjhg1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhu ti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKnUPyB87HN+a+kUU=</latexit><latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAEDyHVwivACXNiQiJKrI R4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HAolBCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGK dEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYjhg1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhu ti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKnUPyB87HN+a+kUU=</latexit><latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAEDyHVwivACXNiQiJKrI R4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HAolBCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGK dEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYjhg1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhu ti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKnUPyB87HN+a+kUU=</latexit><latexit sha1_base64="U0v3KIjreKZoKjmZ3IaNG/VRJOA=">AAAB8nicbVC7TsNAEDyHVwivACXNiQiJKrI R4tFFoqFMJEwiJVZ0vmzCKeezdbeHFFn5AlqoqBAtP0TBv2AbF5Aw1WhmVzs7YSKFQdf9dCorq2vrG9XN2tb2zu5eff/g3sRWc/B5LGPdC5kBKRT4KFBCL9HAolBCN5ze5H73EbQRsbrDWQJBxCZKjAVnmEkdHNYbbtMtQJeJV5IGK dEe1r8Go5jbCBRyyYzpe26CQco0Ci5hXhtYAwnjUzaBfkYVi8AEaRF0Tk+sYRjTBDQVkhYi/N5IWWTMLAqzyYjhg1n0cvE/r29xfBWkQiUWQfH8EAoJxSHDtcgaADoSGhBZnhyoUJQzzRBBC8o4z0SbVVLL+vAWv18m/lnzuul1zhu ti7KYKjkix+SUeOSStMgtaROfcALkiTyTF8c6r86b8/4zWnHKnUPyB87HN+a+kUU=</latexit>
H(T, t)
<latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ3UV62vqks3g0WoICU R8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYaWOBL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHX STOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGDMJPDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9 rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab9b7z2jBmu3skz+wPr4BWFOSkA==</latexit><latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ3UV62vqks3g0WoICU R8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYaWOBL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHX STOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGDMJPDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9 rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab9b7z2jBmu3skz+wPr4BWFOSkA==</latexit><latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ3UV62vqks3g0WoICU R8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYaWOBL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHX STOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGDMJPDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9 rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab9b7z2jBmu3skz+wPr4BWFOSkA==</latexit><latexit sha1_base64="XW4c/z5YMLdG6X/CfUdlrCKJBu8=">AAAB93icbVDLSsNAFJ3UV62vqks3g0WoICU R8bEruOmyQtMW2lAm09s6OpmEmRuhhv6DW125Erd+jgv/xSR2oa1ndTjnXu65x4+kMGjbn1ZhaXllda24XtrY3NreKe/utU0Yaw4uD2Wouz4zIIUCFwVK6EYaWOBL6Pj315nfeQBtRKhaOInAC9hYiZHgDFOp3ai2TvB4UK7YNTsHX STOjFTIDM1B+as/DHkcgEIumTE9x47QS5hGwSVMS/3YQMT4PRtDL6WKBWC8JE87pUexYRjSCDQVkuYi/N5IWGDMJPDTyYDhrZn3MvE/rxfj6NJLhIpiBMWzQygk5IcM1yKtAehQaEBkWXKgQlHONEMELSjjPBXjtJdS2ocz//0icU9 rVzXn5qxSP58VUyQH5JBUiUMuSJ00SJO4hJM78kSeyYv1aL1ab9b7z2jBmu3skz+wPr4BWFOSkA==</latexit>
s = 3
<latexit sha1_base64="nVIkBGpPs4w0b55RF9vBwKdcXA4=">AAAB9HicbVC7TsNAEDzzDOEVoKQ5ESFRRTY gHgVSJBrKIDCJlFjR+rIJp5wfuluDIiufQAsVFaLlfyj4FxzjAhKmGs3samfHj5U0ZNuf1tz8wuLScmmlvLq2vrFZ2dq+M1GiBboiUpFu+WBQyRBdkqSwFWuEwFfY9IeXE7/5gNrIKLylUYxeAINQ9qUAyqQbc3HUrVTtmp2DzxKnI FVWoNGtfHV6kUgCDEkoMKbt2DF5KWiSQuG43EkMxiCGMMB2RkMI0HhpHnXM9xMDFPEYNZeK5yL+3kghMGYU+NlkAHRvpr2J+J/XTqh/5qUyjBPCUEwOkVSYHzJCy6wD5D2pkQgmyZHLkAvQQIRachAiE5OslHLWhzP9/SxxD2vnNef 6uFo/KYopsV22xw6Yw05ZnV2xBnOZYAP2xJ7Zi/VovVpv1vvP6JxV7OywP7A+vgHeYJHI</latexit><latexit sha1_base64="nVIkBGpPs4w0b55RF9vBwKdcXA4=">AAAB9HicbVC7TsNAEDzzDOEVoKQ5ESFRRTY gHgVSJBrKIDCJlFjR+rIJp5wfuluDIiufQAsVFaLlfyj4FxzjAhKmGs3samfHj5U0ZNuf1tz8wuLScmmlvLq2vrFZ2dq+M1GiBboiUpFu+WBQyRBdkqSwFWuEwFfY9IeXE7/5gNrIKLylUYxeAINQ9qUAyqQbc3HUrVTtmp2DzxKnI FVWoNGtfHV6kUgCDEkoMKbt2DF5KWiSQuG43EkMxiCGMMB2RkMI0HhpHnXM9xMDFPEYNZeK5yL+3kghMGYU+NlkAHRvpr2J+J/XTqh/5qUyjBPCUEwOkVSYHzJCy6wD5D2pkQgmyZHLkAvQQIRachAiE5OslHLWhzP9/SxxD2vnNef 6uFo/KYopsV22xw6Yw05ZnV2xBnOZYAP2xJ7Zi/VovVpv1vvP6JxV7OywP7A+vgHeYJHI</latexit><latexit sha1_base64="nVIkBGpPs4w0b55RF9vBwKdcXA4=">AAAB9HicbVC7TsNAEDzzDOEVoKQ5ESFRRTY gHgVSJBrKIDCJlFjR+rIJp5wfuluDIiufQAsVFaLlfyj4FxzjAhKmGs3samfHj5U0ZNuf1tz8wuLScmmlvLq2vrFZ2dq+M1GiBboiUpFu+WBQyRBdkqSwFWuEwFfY9IeXE7/5gNrIKLylUYxeAINQ9qUAyqQbc3HUrVTtmp2DzxKnI FVWoNGtfHV6kUgCDEkoMKbt2DF5KWiSQuG43EkMxiCGMMB2RkMI0HhpHnXM9xMDFPEYNZeK5yL+3kghMGYU+NlkAHRvpr2J+J/XTqh/5qUyjBPCUEwOkVSYHzJCy6wD5D2pkQgmyZHLkAvQQIRachAiE5OslHLWhzP9/SxxD2vnNef 6uFo/KYopsV22xw6Yw05ZnV2xBnOZYAP2xJ7Zi/VovVpv1vvP6JxV7OywP7A+vgHeYJHI</latexit><latexit sha1_base64="nVIkBGpPs4w0b55RF9vBwKdcXA4=">AAAB9HicbVC7TsNAEDzzDOEVoKQ5ESFRRTY gHgVSJBrKIDCJlFjR+rIJp5wfuluDIiufQAsVFaLlfyj4FxzjAhKmGs3samfHj5U0ZNuf1tz8wuLScmmlvLq2vrFZ2dq+M1GiBboiUpFu+WBQyRBdkqSwFWuEwFfY9IeXE7/5gNrIKLylUYxeAINQ9qUAyqQbc3HUrVTtmp2DzxKnI FVWoNGtfHV6kUgCDEkoMKbt2DF5KWiSQuG43EkMxiCGMMB2RkMI0HhpHnXM9xMDFPEYNZeK5yL+3kghMGYU+NlkAHRvpr2J+J/XTqh/5qUyjBPCUEwOkVSYHzJCy6wD5D2pkQgmyZHLkAvQQIRachAiE5OslHLWhzP9/SxxD2vnNef 6uFo/KYopsV22xw6Yw05ZnV2xBnOZYAP2xJ7Zi/VovVpv1vvP6JxV7OywP7A+vgHeYJHI</latexit>
(c)
(c)
s = 3
<latexit sha1_base64="nVIkBGpPs4w0b55RF9vBwKdcXA4=">AAAB9HicbVC7TsN AEDzzDOEVoKQ5ESFRRTYgHgVSJBrKIDCJlFjR+rIJp5wfuluDIiufQAsVFaLlfyj4FxzjAhKmGs3samfHj5U0ZNuf1tz8wuLScmmlvLq2vrFZ2dq+M1GiBboiUpFu+WBQyRBd kqSwFWuEwFfY9IeXE7/5gNrIKLylUYxeAINQ9qUAyqQbc3HUrVTtmp2DzxKnIFVWoNGtfHV6kUgCDEkoMKbt2DF5KWiSQuG43EkMxiCGMMB2RkMI0HhpHnXM9xMDFPEYNZeK5 yL+3kghMGYU+NlkAHRvpr2J+J/XTqh/5qUyjBPCUEwOkVSYHzJCy6wD5D2pkQgmyZHLkAvQQIRachAiE5OslHLWhzP9/SxxD2vnNef6uFo/KYopsV22xw6Yw05ZnV2xBnOZYA P2xJ7Zi/VovVpv1vvP6JxV7OywP7A+vgHeYJHI</latexit><latexit sha1_base64="nVIkBGpPs4w0b55RF9vBwKdcXA4=">AAAB9HicbVC7TsN AEDzzDOEVoKQ5ESFRRTYgHgVSJBrKIDCJlFjR+rIJp5wfuluDIiufQAsVFaLlfyj4FxzjAhKmGs3samfHj5U0ZNuf1tz8wuLScmmlvLq2vrFZ2dq+M1GiBboiUpFu+WBQyRBd kqSwFWuEwFfY9IeXE7/5gNrIKLylUYxeAINQ9qUAyqQbc3HUrVTtmp2DzxKnIFVWoNGtfHV6kUgCDEkoMKbt2DF5KWiSQuG43EkMxiCGMMB2RkMI0HhpHnXM9xMDFPEYNZeK5 yL+3kghMGYU+NlkAHRvpr2J+J/XTqh/5qUyjBPCUEwOkVSYHzJCy6wD5D2pkQgmyZHLkAvQQIRachAiE5OslHLWhzP9/SxxD2vnNef6uFo/KYopsV22xw6Yw05ZnV2xBnOZYA P2xJ7Zi/VovVpv1vvP6JxV7OywP7A+vgHeYJHI</latexit><latexit sha1_base64="nVIkBGpPs4w0b55RF9vBwKdcXA4=">AAAB9HicbVC7TsN AEDzzDOEVoKQ5ESFRRTYgHgVSJBrKIDCJlFjR+rIJp5wfuluDIiufQAsVFaLlfyj4FxzjAhKmGs3samfHj5U0ZNuf1tz8wuLScmmlvLq2vrFZ2dq+M1GiBboiUpFu+WBQyRBd kqSwFWuEwFfY9IeXE7/5gNrIKLylUYxeAINQ9qUAyqQbc3HUrVTtmp2DzxKnIFVWoNGtfHV6kUgCDEkoMKbt2DF5KWiSQuG43EkMxiCGMMB2RkMI0HhpHnXM9xMDFPEYNZeK5 yL+3kghMGYU+NlkAHRvpr2J+J/XTqh/5qUyjBPCUEwOkVSYHzJCy6wD5D2pkQgmyZHLkAvQQIRachAiE5OslHLWhzP9/SxxD2vnNef6uFo/KYopsV22xw6Yw05ZnV2xBnOZYA P2xJ7Zi/VovVpv1vvP6JxV7OywP7A+vgHeYJHI</latexit><latexit sha1_base64="nVIkBGpPs4w0b55RF9vBwKdcXA4=">AAAB9HicbVC7TsN AEDzzDOEVoKQ5ESFRRTYgHgVSJBrKIDCJlFjR+rIJp5wfuluDIiufQAsVFaLlfyj4FxzjAhKmGs3samfHj5U0ZNuf1tz8wuLScmmlvLq2vrFZ2dq+M1GiBboiUpFu+WBQyRBd kqSwFWuEwFfY9IeXE7/5gNrIKLylUYxeAINQ9qUAyqQbc3HUrVTtmp2DzxKnIFVWoNGtfHV6kUgCDEkoMKbt2DF5KWiSQuG43EkMxiCGMMB2RkMI0HhpHnXM9xMDFPEYNZeK5 yL+3kghMGYU+NlkAHRvpr2J+J/XTqh/5qUyjBPCUEwOkVSYHzJCy6wD5D2pkQgmyZHLkAvQQIRachAiE5OslHLWhzP9/SxxD2vnNef6uFo/KYopsV22xw6Yw05ZnV2xBnOZYA P2xJ7Zi/VovVpv1vvP6JxV7OywP7A+vgHeYJHI</latexit>
T = 0.01
<latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA9SwNBEN2LXzF+RS1 tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4PJKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXsAmo RgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaMgC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhIkB6Eg oQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit><latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA9SwNBEN2LXzF+RS1 tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4PJKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXsAmo RgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaMgC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhIkB6Eg oQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit><latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA9SwNBEN2LXzF+RS1 tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4PJKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXsAmo RgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaMgC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhIkB6Eg oQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit><latexit sha1_base64="tgrpnvJ75yPKqE6sJx6y308rNlg=">AAAB93icbVA9SwNBEN2LXzF+RS1 tFoNgFe6CoBZCwMYyQi4JJEfY20zimr0PdueEeOQ/2GplJbb+HAv/i3vnFZr4mnm8N8PMPD+WQqNtf1qlldW19Y3yZmVre2d3r7p/0NFRoji4PJKR6vlMgxQhuChQQi9WwAJfQtefXmd+9wGUFlHYxlkMXsAmo RgLztBInfaVXbedYbVmSg66TJyC1EiB1rD6NRhFPAkgRC6Z1n3HjtFLmULBJcwrg0RDzPiUTaBvaMgC0F6aXzunJ4lmGNEYFBWS5iL8nkhZoPUs8E1nwPBOL3qZ+J/XT3B84aUijBOEkGeLUEjIF2muhIkB6Eg oQGTZ5UBFSDlTDBGUoIxzIyYml4rJw1n8fpm4jfpl3bk9qzUbRTBlckSOySlxyDlpkhvSIi7h5J48kWfyYj1ar9ab9f7TWrKKmUPyB9bHN/gekk8=</latexit>
��-� ��� ��� ���
��-�
��-� ���
���
���
rc(opt)
<latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi +vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II /GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi +vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II /GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi +vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II /GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit><latexit sha1_base64="Qo8yBNDdsLL5mI+kEcfY+9cMUkg=">AAACEXicdVDLSgNBEJz1GeMr6lGQwSDES9hNfCS3gBePEVwTSGKYnXTikNkHM71iWPbmJ/gVXvXkSbz6BR78F3fXCCpaly6quunucgIpNJrmmzEzOze/sJhbyi +vrK6tFzY2L7QfKg4296Wv2g7TIIUHNgqU0A4UMNeR0HLGJ6nfugalhe+d4ySAnstGnhgKzjCR+oWdruPLgZ64SYkUv4xKXYQbjPwA4/047heKZvmwXq1WK9QsmxlSYpm1SpVaU6VIpmj2C+/dgc9DFzzkkmndscwAexFTKLiEON8NNQSMj9kIOgn1mAu6F2V/xHQv1Ax9GoCiQtJMhO8TEXN1emrS6TK80r+9VPzL64Q4rPUi4QUhgsfTRSgkZIs0VyIJCOhAKEBk6eVAhUc5UwwRlKCM80QMk8TySR5fT9P/iV0p18vW2UGxcTQNJke2yS4pEYsckwY5JU1iE05uyT15II /GnfFkPBsvn60zxnRmi/yA8foBKTaevg==</latexit>H(opt)
<latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLt rHuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU 9LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJ okeZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLt rHuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU 9LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJ okeZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLt rHuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU 9LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJ okeZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit><latexit sha1_base64="idwWqzZ5aShxkniVS0Ljd5+GcD4=">AAACEHicdVDLSgNBEJz1bXxFPYowGAS9LLt rHuYmeMkxglEhiWF20uqQ2QczvWJY9uQn+BVe9eRJvPoHHvwXZ2MEFa1LF1XddHf5sRQaHefNmpicmp6ZnZsvLCwuLa8UV9dOdJQoDi0eyUid+UyDFCG0UKCEs1gBC3wJp/7gMPdPr0FpEYXHOIyhG7DLUFwIztBIveJmx49kXw8DU 9LGebrTQbjBNIox282yXrHk2F69Vq/UqWOXPbdcrhhSrTh7FY+6tjNCiYzR7BXfO/2IJwGEyCXTuu06MXZTplBwCVmhk2iIGR+wS2gbGrIAdDcdvZHR7UQzjGgMigpJRyJ8n0hZoPNLTWfA8Er/9nLxL6+d4MV+NxVhnCCEPF+EQsJ okeZKmHyA9oUCRJZfDlSElDPFEEEJyjg3YmICK5g8vp6m/5OWZ9dt96hcOqiOg5kjG2SL7BCX1MgBaZAmaRFObsk9eSCP1p31ZD1bL5+tE9Z4Zp38gPX6AVqInlI=</latexit>
topt
<latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrI R4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG 3bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b 7eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit><latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrI R4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG 3bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b 7eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit><latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrI R4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG 3bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b 7eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit><latexit sha1_base64="5ZKy8eXI9dkav3tJjk/0ts7vggI=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrI R4tFFoqEMEiaREhOdL5twyvls3a0RkeWGr6CFigrR8ikU/Au2cQEJU41mdrWz40dSGLTtT6uysLi0vFJdra2tb2xu1bd3bkwYaw4uD2Wouz4zIIUCFwVK6EYaWOBL6PiTi9zv3IM2IlTXOI3AC9hYiZHgDDPpFgdJH+EBkzDCNB3UG 3bTLkDniVOSBinRHtS/+sOQxwEo5JIZ03PsCL2EaRRcQlrrxwYixidsDL2MKhaA8ZIidUoPYsMwpBFoKiQtRPi9kbDAmGngZ5MBwzsz6+Xif14vxtGZlwgVxQiK54dQSCgOGa5FVgfQodCAyPLkQIWinGmGCFpQxnkmxlk/tawPZ/b 7eeIeNc+bztVxo3VSFlMle2SfHBKHnJIWuSRt4hJONHkiz+TFerRerTfr/We0YpU7u+QPrI9v5IyXig==</latexit>
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T = 0.3
<latexit sha1_base64="fGvXrIuckXYVEMeHPZpStYBOSpA=">AAAB9nicbVBNS8NAFNzUr1q/qh69LBbBU0i 0oB6EghePFRpbaEPZbF/r0s0m7L4IJfQ3eNWTJ/Hq3/HgfzGJOWjrnIaZ93jzJoilMOg4n1ZlZXVtfaO6Wdva3tndq+8f3Jso0Rw8HslI9wJmQAoFHgqU0Is1sDCQ0A2mN7nffQRtRKQ6OIvBD9lEibHgDDPJ61w79vmw3nBspwBdJ m5JGqREe1j/GowinoSgkEtmTN91YvRTplFwCfPaIDEQMz5lE+hnVLEQjJ8WYef0JDEMIxqDpkLSQoTfGykLjZmFQTYZMnwwi14u/uf1Exxf+qlQcYKgeH4IhYTikOFaZC0AHQkNiCxPDlQoyplmiKAFZZxnYpLVUsv6cBe/XybemX1 lu3fNRqtZFlMlR+SYnBKXXJAWuSVt4hFOBHkiz+TFmlmv1pv1/jNascqdQ/IH1sc3ix+SGQ==</latexit><latexit sha1_base64="fGvXrIuckXYVEMeHPZpStYBOSpA=">AAAB9nicbVBNS8NAFNzUr1q/qh69LBbBU0i 0oB6EghePFRpbaEPZbF/r0s0m7L4IJfQ3eNWTJ/Hq3/HgfzGJOWjrnIaZ93jzJoilMOg4n1ZlZXVtfaO6Wdva3tndq+8f3Jso0Rw8HslI9wJmQAoFHgqU0Is1sDCQ0A2mN7nffQRtRKQ6OIvBD9lEibHgDDPJ61w79vmw3nBspwBdJ m5JGqREe1j/GowinoSgkEtmTN91YvRTplFwCfPaIDEQMz5lE+hnVLEQjJ8WYef0JDEMIxqDpkLSQoTfGykLjZmFQTYZMnwwi14u/uf1Exxf+qlQcYKgeH4IhYTikOFaZC0AHQkNiCxPDlQoyplmiKAFZZxnYpLVUsv6cBe/XybemX1 lu3fNRqtZFlMlR+SYnBKXXJAWuSVt4hFOBHkiz+TFmlmv1pv1/jNascqdQ/IH1sc3ix+SGQ==</latexit><latexit sha1_base64="fGvXrIuckXYVEMeHPZpStYBOSpA=">AAAB9nicbVBNS8NAFNzUr1q/qh69LBbBU0i 0oB6EghePFRpbaEPZbF/r0s0m7L4IJfQ3eNWTJ/Hq3/HgfzGJOWjrnIaZ93jzJoilMOg4n1ZlZXVtfaO6Wdva3tndq+8f3Jso0Rw8HslI9wJmQAoFHgqU0Is1sDCQ0A2mN7nffQRtRKQ6OIvBD9lEibHgDDPJ61w79vmw3nBspwBdJ m5JGqREe1j/GowinoSgkEtmTN91YvRTplFwCfPaIDEQMz5lE+hnVLEQjJ8WYef0JDEMIxqDpkLSQoTfGykLjZmFQTYZMnwwi14u/uf1Exxf+qlQcYKgeH4IhYTikOFaZC0AHQkNiCxPDlQoyplmiKAFZZxnYpLVUsv6cBe/XybemX1 lu3fNRqtZFlMlR+SYnBKXXJAWuSVt4hFOBHkiz+TFmlmv1pv1/jNascqdQ/IH1sc3ix+SGQ==</latexit><latexit sha1_base64="fGvXrIuckXYVEMeHPZpStYBOSpA=">AAAB9nicbVBNS8NAFNzUr1q/qh69LBbBU0i 0oB6EghePFRpbaEPZbF/r0s0m7L4IJfQ3eNWTJ/Hq3/HgfzGJOWjrnIaZ93jzJoilMOg4n1ZlZXVtfaO6Wdva3tndq+8f3Jso0Rw8HslI9wJmQAoFHgqU0Is1sDCQ0A2mN7nffQRtRKQ6OIvBD9lEibHgDDPJ61w79vmw3nBspwBdJ m5JGqREe1j/GowinoSgkEtmTN91YvRTplFwCfPaIDEQMz5lE+hnVLEQjJ8WYef0JDEMIxqDpkLSQoTfGykLjZmFQTYZMnwwi14u/uf1Exxf+qlQcYKgeH4IhYTikOFaZC0AHQkNiCxPDlQoyplmiKAFZZxnYpLVUsv6cBe/XybemX1 lu3fNRqtZFlMlR+SYnBKXXJAWuSVt4hFOBHkiz+TFmlmv1pv1/jNascqdQ/IH1sc3ix+SGQ==</latexit>
T = 0.5
<latexit sha1_base64="6VyCOljac/DQtnSpfYciddYHTgk=">AAAB9nicbVBNS8NAFNzUr1q/qh69LBbBU0i koh6EghePFRpbaEPZbF/r0s0m7L4IJfQ3eNWTJ/Hq3/HgfzGJOWjrnIaZ93jzJoilMOg4n1ZlZXVtfaO6Wdva3tndq+8f3Jso0Rw8HslI9wJmQAoFHgqU0Is1sDCQ0A2mN7nffQRtRKQ6OIvBD9lEibHgDDPJ61w79vmw3nBspwBdJ m5JGqREe1j/GowinoSgkEtmTN91YvRTplFwCfPaIDEQMz5lE+hnVLEQjJ8WYef0JDEMIxqDpkLSQoTfGykLjZmFQTYZMnwwi14u/uf1Exxf+qlQcYKgeH4IhYTikOFaZC0AHQkNiCxPDlQoyplmiKAFZZxnYpLVUsv6cBe/XybemX1 lu3fNRqtZFlMlR+SYnBKXXJAWuSVt4hFOBHkiz+TFmlmv1pv1/jNascqdQ/IH1sc3jjuSGw==</latexit><latexit sha1_base64="6VyCOljac/DQtnSpfYciddYHTgk=">AAAB9nicbVBNS8NAFNzUr1q/qh69LBbBU0i koh6EghePFRpbaEPZbF/r0s0m7L4IJfQ3eNWTJ/Hq3/HgfzGJOWjrnIaZ93jzJoilMOg4n1ZlZXVtfaO6Wdva3tndq+8f3Jso0Rw8HslI9wJmQAoFHgqU0Is1sDCQ0A2mN7nffQRtRKQ6OIvBD9lEibHgDDPJ61w79vmw3nBspwBdJ m5JGqREe1j/GowinoSgkEtmTN91YvRTplFwCfPaIDEQMz5lE+hnVLEQjJ8WYef0JDEMIxqDpkLSQoTfGykLjZmFQTYZMnwwi14u/uf1Exxf+qlQcYKgeH4IhYTikOFaZC0AHQkNiCxPDlQoyplmiKAFZZxnYpLVUsv6cBe/XybemX1 lu3fNRqtZFlMlR+SYnBKXXJAWuSVt4hFOBHkiz+TFmlmv1pv1/jNascqdQ/IH1sc3jjuSGw==</latexit><latexit sha1_base64="6VyCOljac/DQtnSpfYciddYHTgk=">AAAB9nicbVBNS8NAFNzUr1q/qh69LBbBU0i koh6EghePFRpbaEPZbF/r0s0m7L4IJfQ3eNWTJ/Hq3/HgfzGJOWjrnIaZ93jzJoilMOg4n1ZlZXVtfaO6Wdva3tndq+8f3Jso0Rw8HslI9wJmQAoFHgqU0Is1sDCQ0A2mN7nffQRtRKQ6OIvBD9lEibHgDDPJ61w79vmw3nBspwBdJ m5JGqREe1j/GowinoSgkEtmTN91YvRTplFwCfPaIDEQMz5lE+hnVLEQjJ8WYef0JDEMIxqDpkLSQoTfGykLjZmFQTYZMnwwi14u/uf1Exxf+qlQcYKgeH4IhYTikOFaZC0AHQkNiCxPDlQoyplmiKAFZZxnYpLVUsv6cBe/XybemX1 lu3fNRqtZFlMlR+SYnBKXXJAWuSVt4hFOBHkiz+TFmlmv1pv1/jNascqdQ/IH1sc3jjuSGw==</latexit><latexit sha1_base64="6VyCOljac/DQtnSpfYciddYHTgk=">AAAB9nicbVBNS8NAFNzUr1q/qh69LBbBU0i koh6EghePFRpbaEPZbF/r0s0m7L4IJfQ3eNWTJ/Hq3/HgfzGJOWjrnIaZ93jzJoilMOg4n1ZlZXVtfaO6Wdva3tndq+8f3Jso0Rw8HslI9wJmQAoFHgqU0Is1sDCQ0A2mN7nffQRtRKQ6OIvBD9lEibHgDDPJ61w79vmw3nBspwBdJ m5JGqREe1j/GowinoSgkEtmTN91YvRTplFwCfPaIDEQMz5lE+hnVLEQjJ8WYef0JDEMIxqDpkLSQoTfGykLjZmFQTYZMnwwi14u/uf1Exxf+qlQcYKgeH4IhYTikOFaZC0AHQkNiCxPDlQoyplmiKAFZZxnYpLVUsv6cBe/XybemX1 lu3fNRqtZFlMlR+SYnBKXXJAWuSVt4hFOBHkiz+TFmlmv1pv1/jNascqdQ/IH1sc3jjuSGw==</latexit>
Figure 3. (Color online) On the left: plots of the decoherence factor
Γ(T, t) as a function of the interaction time t for three values of the
reservoir temperature (see solid, dashed and dotted curves). On the
right: plots of the QFI H(opt) (dashed curve) and the residual coher-
ence rc(opt) (solid curve), both evaluated at the optimal time topt. We
notice that in order to reach high values of the QFI the probe must
interact enough time with the reservoir, which, inevitably, brings the
qubit to lose coherence (right plots). The reason for this is the mono-
tonic increase of the decoherence factor with time (left plots). Three
characteristic types of structured environment have been analyzed,
namely, (a) ohmic (s = 1), (b) sub-ohmic (s = 0.5) and (c) super-
ohmic (s = 3) reservoir.
s = 1s = 0.5s = 3
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Figure 4. (Color online) Plot of the QSNR evaluated at the optimal
interaction time topt, as a function of the reservoir temperature T . We
considered three classes of structured environments, ohmic (s = 1),
sub-ohmic (s = 0.5) and super-ohmic (s = 3).
from which an analytic expression of the QFI immediately
follows.
H(T  1, t) = 4(K(t, s)− 1)
2Γ¯[s− 2]2
e[1−K(t,s)]Γ¯[s−2] − 1 , (21)
where K(t, s) = (1 + t2)1−
s
2 cos[(s− 2) arctan(t)].
6A. OPTIMAL MEASUREMENT
Once the optimal estimation conditions have been deter-
mined, a question naturally arises on whether the correspond-
ing bounds to precision may be achieved in practice, i.e.
whether a feasible measurement exists whose Fisher informa-
tion is equal to the quantum Fisher information [32, 33].
In order to assess whether this happens in our case, let
us consider the most general projective measurement {M±},
M+ +M− = I that can be performed on the qubit, and let us
write the two projectors in the Bloch representation, i.e.
M± =
I± ~a · ~σ
2
,
where ~a = [a1, a2, a3], ||~a|| = 1 and ~σ a vector consist of
three 2 × 2 Pauli matrices, ~σ = [σx, σy, σz]. The probabil-
ity distribution of the two possibile outcomes is given by (we
consider the optimal preparation of the qubit, leading to the
maximal QFI)
p±T (t) = Tr[%S(t)M±] =
1
2
[1± a1e−Γ sin θ] , (22)
corresponding to a Fisher information
F (T ) =
∑
m=±
[∂T p
m
T (t)]
2
pmT (t)
. (23)
The above equation, together with Eq.(11) and the prescrip-
tion θ =
pi
2
for the optimal state, makes it easy to see that for
a measurement with a1 = 1, i.e. the measurement of σx on the
qubit, we have F (T ) = H(T ) which corresponds to optimal
estimation of temperature, given that an efficient estimator is
employed to process data. Overall, we have that optimal tem-
perature estimation at the quantum limit may be achieved by a
feasible strategy, i.e. the preparation of the qubit in an eigen-
state of σx and the measurement of the same observable after
the interaction with the thermal sample.
V. CONCLUSION
In this paper we have addressed single-qubit quantum ther-
mometry by dephasing and have shown that it provides an ef-
fective process to estimate the temperature of Ohmic samples.
Our scheme is inherently quantum, since it exploits the sensi-
tivity of the qubit to decoherence, and does not require ther-
malisation with the system under investigation.
We found that the temperature QFI has a maximum as a
function of time at any fixed temperature, for ohmic and sub-
ohmic samples, whereas in the super-ohmic case and low tem-
perature, a saturation effect is observed. For higher tempera-
tures, we have a maximum for the QFI, and again saturation
in the high temperature regime. In turn, this means that opti-
mal estimation of temperature may be achieved, in the ohmic
and sub-ohmic cases, at a finite interaction time, i.e. before the
qubit has reached its stationary state. We also found that in or-
der to achieve higher values of the QFI the probe should inter-
act long enough with the sample and thus, roughly speaking,
lose enough coherence in order to gain information about tem-
perature. On the other hand, optimal estimation does not nec-
essarily correspond to the strong decoherence regime, since
in that case no information may be left encoded in the qubit
state. Our results thus show that the optimal conditions for
estimation are determined by a non trivial interplay between
the features of the dephasing dynamics and the specific Ohmic
structure of the environment.
Finally, we have shown that optimal temperature estimation
at the quantum limit may be achieved by a feasible strategy,
involving preparation of the qubit in an eigenstate of σx and
the measurement of the same observable after the interaction
with the thermal sample. Our results also pave the way for fu-
ture developments, which include the use of entangled probes
and, possibly, a suitable engineering of the interaction Hamil-
tonian.
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